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1'dIiG^Da'I4-DF•^ ^T-,R^V_-- ^

Prep ToldBeta +/-% Sr-90 Sr-90 +/-%
Smnple Number Bardl _ uCUO error AB uCUO errd

Segment 1
95-07941-H1T I F/unp 2.61E+01 3 1 3.43E+00 8
95-07941-142T 1 F/dup 2-21E.01 3 1 2.94E+00 8
Mepn Difference 1.95 0.68
RPD 17 x 15 x
95-07941-HCB I F/blk 6.02E-01 10 1 1.19E-01 30

Sttl 1 104%
rt6 1 114%
btk 1 <3.3E-02

Segment 2 Dra(nable Liquld (uCi/ml) "
95-07932-Al 3 A/smp 1.42EW2 4
95-07932-A2 3 AJtlup 1.44E+02 4
Mean Difference 0.12
RPD 1
95-07932-A3 3 A/tNk 1.93E-03 6

Segment2A
95-07942-141 1 F/rnp 2.39E+01 3 1 2.60E-01 16
95-07942-H2 I F/tlup 3.03E.01 3 1 2.70E-01 15
Mepn Difference 2.76 S 0.09
RPD 24 x 4
95-07942-143 1 F/blk 107E+01 4 1 1.68E.0] 9

Segment 2D
95-07943-H1 1 F/srnp 4.94E+01 3 1 2.94E+00 8
95-07943-H2 1 F/dup 4.57E.01 3 1 2.67E+00 8
Meon Dlflerence 0.92 0.11
PPD 8 2
95-07943-N1 4 FLsnp 5.45E+01 3 3 2.63 8

Segment 3 Drainable liquid (uCi/ml) "
95-07935-A1 3 A/unp 1.46E.02 4
95-07935-A2 3 A/tlup 1 a1E.02 4
Mean Difference 0.31
PPD 3

Segment 3A
9507944-H1 1 F/smp 5.23E41 3 1 5.32E+07 8
95-07944-142 1 F/dup 6.31E.01 3 1 1.01E.01 8
Mean Dlfterence 2,20 5 2.62 5
RPD 19 x 62 x
95-07944-N1 4 F7./smp 5.15Ea01 3 3 6.65E.00 9
05-07941-N3 4 FZ/brk 9 E-01 3 <3.3E-02

sttl 3 90%
bik <2.4E-02

Segmenl4A
95-07945-H1 2 F/9np 7.37E.02 4 2 3.38E.02 8
95-07945-142 2 F/tlup 7.21E.02 4 2 369E+02 8
Meon DIHer6noe 0.19 0.39
RPD 2 9
95-07945-H3 2 F/bIk 1.33E-01 15 2 <3.3E-02

Sitl 2 116%
nu 2 96% -
b'k 2 <3.3E-02

Segment 4B
95-07946-H11 2 F/smp 1.22E+03 4 2 5.33E+02 8
95-07946-H2T 2 F/oup 8.415+02 4 2 3.76E+02 8
Meon Difference 3.20 5 1.50
RPD 37 x 35 x
95-07946-HCB 2 F/blk 2.36E-01 11 2 4.7E-02

Segment 4C
95-07947-H1 2 F/smp 2.52E+03 4 2 5.89E.02 8
95-07947-1-12 2 F/tlup 2.71E+03 4 2 6.62E+02 8
Mean DlHerence 0.64 0.51
RPD 7 12 x

Segment 4D
9547948-141 2 F/smp 3.69E+03 4 2 7.65E+02 8
9507948-142 2 F/oup 3.84E+03 4 2 8.56E+02 8
Mean DBlerence 0.35 0.50
PPD 4 11 x

S. the mepn difference resutt 6 greater than or equd to 1.96, there Is 95% con8tle^ce tnallne two resulh are not equd.

• rnp. Somple, dup - duplicate, blk. rnelnpCS bIaJC ms - nqhh spke, sttl - stanoao
F. KOFI - KN03 FuNon in M Crudble. FZ = Nb202- NCIOH halon In N CNdble, A- Atitl Digestion

c. RPD vdue Is greater than 10%.
•• OrNy DrdnarYe Uqulo samples are reponeo In uCl/rnL
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DATE TO QC: 09/22/95 REV. /

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Strontium-90 - KOH Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-H1T
95-07942-HI
95-07943-H1
95-07944-H1
95-07945-H1
95-07946-H1T
95-07947-H1
95-07948-H1

95-07941-H2T 95-07941-HCB
95-07942-H2 95-07942-H3
95-07943-H2
95-07944-H2
95-07945-H2 95-07945-H3
95-07946-112T 95-07946-HCB

95-07947-H2
95-07948-H2

ULA Quality Representative

'd-g``'-

Date
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Tank BY-108 Core 99 Beta Analysis Results

Total Beta +/- % Sr-90 Sr-90 +/- %
Sample Number PB uCi/g error AS uCi/p error

Segment 1
95-07941-H1T 2 f/smp 2.61E+01 3 1 3.43E+00 8
95-07941-H2T 2 F/dup 2.21E+01 3 1 2.94E+00 8
95-07941-HCB 2 F/blk 6.02E-01 10 1 1.19E-01 . 30

std 1 104%

ms 1 114%
blk 1 <3.3E-2

Segment 2 Drainable Liquid
95-07932-Al 3 A/smp 9.91E+01 4 NR
95-07932-A2 3 A/dup 1.01E+02 4". NR

95-07932-A3 3 A/blk 1.35E-03 6 NR

Segment 2A
95-07942-H1 1 F/smp 2.39E+01 3 1 2.60E-01 16
95-07942-H2 1 F/dup 3.03E+01 3 1 2.70E-01 15
95-07942-H3 a F/blk 1.07E+01 4 1 1.68E+00 9

Segment 2D
95-07943-H1 I F/smp 4.94E+01 3 1 2.94E+00 8
95-07943-H2 1 F/dup 4.57E+01 3 1 2.87E+00 8

95-07943-N1 4 FZ/smp

Segment 3 Drainable Liquid
95-07935-Al 3 A/smp 1.02E+02 4 NR

95-07935-A2 3 A/dup 9.88E+01 4 NR

Segment 3A

95-07944-HI 1 F/smp 5.23E+01 3 1 5.32E+00 8

95-07944-H2 1 F/dup 6.31 E+01 3 1 1.01 E+01 8

95-07944-N1 4 FZ/smp

05-07941-N3 4 FZ/blk

Segment 4A
95-07945-H1 1 F/smp 7.37E+02 4 2 3.38E+02 8

95-07945-H2 1 F/dup 7.21E+02 4 2 3.69E+02 8

95-07945-H3 7 F/blk - 1.30E-01 15 2 <3.3E-2

std 2 116%
ms 2 96%

blk 2 <3.3E-2
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Total Beta +/- % Sr-90 Sr-90 +/- %
Sample Number PB uCi/g error AB uCUg error

Segment 4B
95-07946-HIT 2 F/smp 1.22E+03 4 2 5.33E+02 8

95-07946-H2T 2 F/dup 8.41E+02 4 2 3.76E+02 8
95-07946-HCB 2 F/blk 2.36E-01 11 2 <3.7E-2

Segment 4C
95-07947-HI 1 Flsmp 4.72E+03 4 2 5.89E+02 8

95-07947-H2 1 F/dup 2.71E+03 4 2 6.62E+02 8

Segment 4D •
95-07948-H1 1 F/smp 3.69E+03 4 2 7.65E+02 8

95-07948-H2 1 F/dup 3.84E+03 4 2 8.56E+02 8

PB = hot cell prep batch; AB = analytica l batch; NR = not repuested

' smp = sample, dup = duplicate, blk = methods blank, ms = matrix,spike, bs = blank spike,

Ics = lab control standard, pds =post digestion spike

F = Fusion, A = Acid Digestion

,3 - 2155
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Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

95240

Oustomer : SILVERS Date Received 9/ 12/ 95 Work order ARi(50N) : ASR 2388
................ ------------- ........ ..........

A.L.O. No. STD-2388 Deacriptian :..- I. :q S c^ O:G .o----
G^
^^. IYNX------------------

...............
.

OF ---- .099G4 ---> 10.00000 ---- .09944

Diluticn Factor . 1.0113E•D3 ./- 1.73%

Analysts HistoricaL Tieid 1.0000 +/- 6.0%

To (separation) 9 / 16 / 95 P5T 9 0

Instrunent P.B.C. 2 ^ P.B.C 2 I

d/c y-90 1.8400 1.8400

Data ^ 9 / 16 / 95 9 / 19 / 95 ^

Time(P51) 13 : 15 15 : 42

Total counts 10203 15613

Count time 10 10

Bkg C/M ^ 31.900 28.350

Bkg cnt time ^ 100 ^ 100

Celculation and Results

Activity Uncertainty.X MDA

Strontium-90 dpt(/ml 1.92E+06 7.2 8.16E•03

uCi/ml 8.64E-01 3.68E-03

t04 °/0
ld:^r3ro 2"

^erical ^^q^21`^^
DataEntry by l -^L Dateq^ao ,^ fJ-

Calculation and Analytical Data SAeet Revieved by d" "_'"t-t^ Dete

3- 2156



.
i'u :7 ;,'f^^•CF _I^.^.^ R^V_J

Pacific Northwest Laboratory - e ' 5241

Strontium-90...... PNL-ALO-433 fl 431

Customer : SILVFRS Date Received : 091 121 95 Work order :^AU71 ARF(SOW) ASR 2388

A.L.D. No. : 5TD-2388 Description : _ ' a/G S Q/^.^ ya J^

Pipet Nos.: ! ;ryo

DF ___

Pipet checks are recorded on labsheets by pipet number

Std S'/y -r LRBBNV a-x'^G Paqe(s)No.yySV

Standard card ID Blank card ID YS a y^

r.. ^

Analyst Date y /S 5J

To (separation) __Zj^/ YS PST-.'?-:CQ

F Instrument

Date
Time(PST)
Total counts
Count time
Bkg C/N
Bkg cnt time

^ P.B.C. -a,-,I d/c Y-90 I.p.i

I -j1-j-/,,j-L3'I-!aj3-/4 s- I
I 0^J3,I

_IC.S^_6I^3 ^
t0
$.3-S,

I /vo ^ ioo ^

Analyst s v / "^^s

.7qy^ ^I ; //1 T IJe Ag ,

9s 79^13 //// Ho ^

^S 7y7'y h ; a

ys ^yy/ ric/3 >`

ws S/ 9^v/YS

^^^ • j3^ P.
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^^-v rvr.)r'^n^•v rJ-1HeA

Pacific Northwest Laboratory
95249

5trontium-90...... PNL-ALO-433 & 431

Customer •
s I I ve^.s

Data RecaIved 0/ 0/ 0 Nork order ARF(SOW)

A.L.O. No. STD ^ 95:7941:NCBDescrtptlon ^:•------- I--- g'^a^--/^----dnµ(il1 A-----•---.•

DF -••- .09944 --- > 10.00000 - -•- .09944 •

Di Wtion Factor 1 .0113Ee03 ./- 1.73%

q`Z 44^l b^ o
Analysts Nistcrical Tield -9800 ./- 6,0%

l

To ( sepration) 9 / 16 / 95 VST 9: 0

i O¢6 r^

a

Instrunent ^ V.B.C. - 2 R•B.C - 2
• d/c Y-90 ^ 1.8400 1.8400

Date ^ 9/ 16 / 95 9/ 19 / 95
Time(RST) ^ 13 : 36 ^ 16 : 3
Total counts 10495 16308
Count time 10 ^ 10

Bk9 C/M 31.900 ^ 28.350

T`O
Bky tnt time 100 100

Calculation and Results

Activity Uncerteiotv,X MOA

8trontiun-90 dpm/ml 2.11E.06 7-2 8.36E•03

uCi/ml 9-51E-01 J 3.77E-03

Data Entry by ^ i L sao - l!L Date a^ q f-

Calculati9n a d A l i l D h "0' a"' 't ^ ^\nan cayt ata S eet Reviewed by +•t^,f - Date
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Pacific Northweet Laboratory

Strontium-90...... PNL-ALO-433 G 431

95249

Customer :^-^- 1 1 Ve,V Date Received 0/ 0/ 0 Vork order : ARF(SOW) :

----------------
............. ........ --------..

A.L.O. No. STD • 95-7941-NCBDescription :

---------------
......................................... ......................

11

DF ---- .99492 ---> 10.00000 ---- 1.98984

Dilution Factor • 5.0512E•00 y- 1.73%

Analysts Historical Yield .9800 !1- 6.0%

To (separation) 9 / 16 / 95 PST 9 0

(nstrunent ^ P.B.C. - 2 ^ P.B.C 2 ^

d/c Y-90 1.8400 1.8400

Data 9 / 16 / 95 ^ 9/ 19 / 95

Time(P5T) 14 : 12 ^ 16 : 35 ^

Total counts 504 616

Count time 10 10

BkR C/N 31.900 28.350 ^

Bkg cnt time 100 ^ 100

Calculation and Results

Activity Uncertainty.X NDA

Strontiun-90 dprJml 2.68E•02 29.5 4.21E•01

uCi/ml 1.21E-04 1.89E-05

Data Entryby^yL,- Date-_^

Calculation eM bvlytical Data Sheet 0.eviewed by /Z/%^^" \ De[e `/^/^^

,3- 2159



\,n4C-E7-V°9M-DP- ^4S7-,FEVA_

Pacifie Northwest Laboratory

Strontium-90 ...... PNL-ALO-433 & 431

Customer :-LDate Received : 09/ 12/ 95 YorF, order : z*b^, ARF(SDV) ASR 2388
7 7

A.L.O. No. 95-7941-N[B Description C TANK Y-

csra/`! ^^(
Pipet Nos.:

oF ---
1s5

-9
^vo ^ ySYy, •un O

ry b'
y

Pipet checks^re recorded on labsheets by pipet number

Std LRB BNV _S36 aL Page(s) No. ^S S^

Standard card ID Blank card ID 9 Sa y^

r.,

Analyst

To (separation) _(J-/-LJSS PST '^/ :bv

Time(PST) I1.I :-U- I ro0- I
Total counts ^ ib'/`/5 14.6R
Count time ^Lo^^ ^ I Cl

^ rl/.`Ls! .
_

,^Bkg C/M 91
Bkg cot time 1 iw inL ^

Analyst

Instrument I P.B.C. -; l d/c Y-90 14,41

Date 1-,7j.L /^1-3.-N/4S I

3-2160
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Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

95240

Cuetcrosr : SILVERS Date Received 9/ 12/ 95 Nork order ARF(SOV) : ASR 2388
................ ............. - ------- ..........

A.L.O. No. BLK-2388 Description :
............... ------------------------- ---..----..................---......

OF ---- .99492 ---> 10.00000 ---- .99492

Dilution Factor • 1.0102E-01 ^/- 1.73%

Analysts Mistorical Yield .9800 ^/- 6.0%

To (separation) 9/ 16 / 95 PST 9 0

Instrument ^ P.B.C. - 2 ^ P.B.C - 2 ^ .

d/c t-90 1.8400 1.8400

Date 9 / 16 / 95 9 / 19 / 95

Time(PST) ^ 13 : 25 ^ 15 : 52

Total counts 301 ^ 320

Count time 10 10

Bkg C/M 31.900 28.350

ekg cnt time 100 100

Calculation and Results
AmrCS C>nV2•^f"

Activity Uneertaintv.% MDA

Strontiun-90 dpm/m( 1.96E+02 222.6 8.34E+01
µ ^.

io^^^ , 33e
uCi/ml 8.83E-05 3.75E-05

o ^Iz19 J^y^q Zo^x7 C"_^

Data Entry by 1 1 t, !n(-^Date 0^^ QJ

Calculation and Analytical DataBheet Revieved 6y^AU^ D+te L[ ^t 9^

3--2161



;C ^7'`;Pvl Dr ^^ , FcV._ I
Pacific Northwest Laboratory

... . Strontium-90...... PNL-ALO-433 & 431

241

Customer : SILVERS Date Received : Da/ 72/ 95 Work order :IC7^y^ yARF(SDY) ASR 2388

A.1.0. No. 8GK-23B8 Description

Pipet Nos.:

DF ysysJ^ ^r/ y/ is^_

Pipet checks are recorded on labsheets by pipet number

Std LRB BNY Page(s) No.

Standard card ID 95a yi Blank card ID yJ, Y^

Analyst C/ Z" -P Date Q /S `S

^/ ^j (

^^-/(^

9:uo /^^qs
To (separation) _/ PST_

WM
Instrument P.B.C. - a l d/c Y-90 I.QYI

Date
Time(PST) ^ /.i : a '5_ ^

Total counts -161 ,a.0

Count time tO
Bkg C/M _yU ,'-^.5

Bkq cnt time I nn ^

Analyst

,5- 2162
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Pacific Northwest Laboratory . 95241

Strontitun-90...... PNL-ALO-433 0 431

Customer : S)LVERS Date Received 9/ 12/ 95 Work order ARF(SON) ASR 2388
---------------- ------------- -------- ----------

A.L.O. No. 95-7941-B1T Description : CORE 99 TANK BY-108 " •

...............
-------------------------- ...................................

DF ---- .10050 --- 100.00000 ---- .99492 --- > 10.00000 - --- 1.98984

DiLution Pactor • 5.0261E+03 H- 2.01%

Analysts MistoricaL Tield .9800 H- 6.0%

To (separation) 9 / 16 / 95 PST 9 0

instrument ^ P.B.C. - 2 ^ P.B.C - 2 ^

d/c Y-90 1.11400 1.8400

Date 9 / 16 / 95 ^ 9 / 19/ 95 I

Time(PST) 13 : 46 16 : 14

TOtel counts 7679 11877

Count time 10 ^ 10

BkB C/M 31.900 28.350

Bk8 cnt tinn ^ 100 ^ 100 ^ -

CatcuLation and Results

Activity Uncertainty,% MDA

Strontiun-90 dpNB 7.61E+06 7.4 4.16E04

uCi/B 3.43E+00 3 1.87E-02

Date Entry by1I ca^.c -lFL_ Data

Cafculation and Aru(ytica( Data Sheet Reviewed by Date , IZOl
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Pacific Northwest Laboratory f^^REV_ I

Strontium-90...... PNL-ALO-433 6 431

CIVCustomer : SILVERS Date Received : 09/ 12/ 95 Work order 3.0 ARF(SOY) ASR 2388

A.L.O. No. 95-7941-N1T Description C ORE 99 TANK BY - 108

Nos.: /J1-111 ^ °/Y -

OF v.^ __^^^.^,7 ySYfa)
O Fe

-711 %A
Pipet checks are recorded on labsheets by PiPet namber

Std LRB BNV Page(s) No.

Standard card ID 7 S J a/ / Blank card 1D ^ J a y

Analyst Date 9^^ fs

^iv/53
To (separatton) -9j/^yS P5Ty:OO

Instrument ^ P.B.C. - cL I d/r. Y-90 I b'7

Date ^^^^^i-3j-L9./ .Q? i
Tima(PST) jj :Vf- I(f. : 14: 1
Total counts „u-7 7

.. . Count time 1 /0 ^ IC] ^

Bkg C/M I_^^
Bkg cnt tine 1 /11 1 (0o I

Analyst

,3 2164



hC °D ^'(t4.pF ^'tS REV.' 1

Paoifie Northwest Laboratory 95226

Strontium-90 ...... PNL-ALO-433 6 431

Customer : 55T Dstt Recefved 9/ 1/ 95 Work order K28872 ARF(SOY) : T195-TWC-02

A.L.O. No. 95-794142T Description : C99, BT108

• .............. .............................................................

OF ---- .10260 ---> 100.00000 ---- . .99692 ---> 10.00000 ---- 1.98984

To (separation)

Instrument

d/c T-90

Dete

Time(pST)

Total counts

Count time

8kg C/M

Bkg cnt time

Di(ution Factor • 4.9232E•03 ^/- 2.D1X

AnaLysts Mistorica( Tie(d .9800 +/- 6.0%

9 / 16/95 RST 9 0

R.B.C. - 2 ^ V.B.C - 2

1.8400 1.8400

9 / 16/95 ^ 9 / 19 / 95
13 : 57 16 : 25

6579 10241
10 10

31.900 ^ 28.350
100 ^ - 100 ^

CsLcu(ation and Resu(ts

Activity Uncerteintr.X MDA

Strontium-90 dpNg 6.52E-06 7.5 4.09E-04

uCi/g 2.94E+00 1.84E-02

Data Entry cy I 1+at.a -^ Date b^ 0 Q 4^

Ca(cu(ation and Analytics( Data Sheet Reviewedbyate /Z
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Pacific Northwest Laboratory

Strontium-90 ...... PNL-ALO-433 & 431

Customer : SILVERS Date Received : 09/ 12/ 95 Work order : .Cd̂ 00 r /^tRF(SDV) e$R 2388

A.L.D. No. 95-7941-NtT Description : C ORE 99 TANK BY-1 08 _

Pipet Nos.: N/y

DF ioa( ^ S.9svs>^ d^ a^.5srsa
, "/S

Pipet checks are recorded on labsheets by pipet number

Std LRB BNY Page(s) No.

Standard card ID ys a^^ ^ Blank card 10

Analyst Date 9 ^^ ss

(.^ ^4^f S

To (separation) 1JZL/ yS PST

.. . Instrument ^ P.B.C. - ,+__ j d/c T-90 1.UVI

Date
Time(PST)
Total counts 4/ ^

Count time LO ^

Bkg C/N ^-ag._is I
Bkg cnt time I /JD I COO I

Analyst / r ^ q V .f

_. . i

3- 2166



FEV_

Pacifie NortAwest Laboratory

Strontium-90...... PNL-ALO-433 4 431

95226

Customer : S5T Date Received 9/ 1/ 95 uork order : K28872 ARF(S0V) : T195-TVC-92

A.L.O. No. 95-7941-MCB Description : C99.Bt108
..............• •----.----..-----...-...--.------....-.........-•---.........

OF ---- .10155 ---> 100.00000 ---- .99492 ---> 10.00000 ---- 1.98984

Dilution Factor • 4.9741E+03 ./- 2.01%

Analysts MistoricalYield .9800 ./- 6.0%

To (separat(on) 9/ 16 / 95 pST 9 0

Instrument R.B.C. - 2 ^ P.B.C - 2

.. . d/c Y-90 1.8400 1.8400

Date 9 / 16 /95 ^ 9 / 19/ 95 ^

Time(VST) 14 : 12 16 : 35

Total counts ^ 504 616

Count time ^ 10 ^ 10

Bkg C/M ^ 31.900 28.350

BkB cnt time 100 100

Calculation and Results

Activity Uncertainty.X MDA

Strontiue-90 dpNB 2.64E•05 29.5 4.14E-04

uCi/B 1.19E-01 1.87E-02

Data Entry by ^ ^ ^ Date 9(ao( 4'r-
^

Calculation and Analyticel Data Sheet Reviewed by Data lUly5-

3- 216>7



Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

Custoner : SILVERS Date Received : Oa/ 121 95 Work order :rYARF(50Y) ASR 2398

A.L.O. No. 95-7941-H[B Description C BY - JDA

Pipet Nos.: 7Uya^ 14'0y0

DF ___ ./J/SS_-) v-7!_- a^ssxsa) ___ .
^ V ^p a"-Oq. f

Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

Standard card ID Blank card ID 7-fQ

To (separation)-,7//^/D PST^:Gv

Analyst

Instrument P.B.C. - -aZ- l d/c Y-90 1JLi

Date ^_,/.{24-j fs1 l!^( S

,Tine(PST) II:LelI16: 21
Total counts
Count time
Bkg C/N
Bkg cnt tfine ^ I,)

A l tna ys

LIs sf
s/4-1ss

3- 21G8



IiGED•ti:FtA-DF-REV_^

Pacific Northweat Laboratory 95241

Strontium-90 ...... PNL-ALO-433 & 431

Custcmer : SILVERS Date Received 9/ 12/ 95 cork order : ARF(S0W) : ASR 2388

A.L.O. No. 95•7942-P1 Description t CORE 99 TANK BY-108
... ............... ................ ..............................................

DF ---- .11520 ---> 100.00000 ---- .99492 ---> 10.00000 ---- 1.98984

To (separation)

Instrunent

d/c T-90

Date

Time(PST)

Total counts

Count time

Bkp C/M

Bkg cnt time

Dilution factor . 4.3847E•03 •/• 2.01%

Anatysts Historical Yield .9800 !/- 6.0%

9 / 16 95 P:ST 9 0

P.B.C. - 2 ^ P.B.C - 2

1.8400 1.8400

9 / 16 / 95 ^ 9 / 19 / 95

14 : 26 ^ 16 : 45

780 1109

10 10

31.900 28.350
100 100

Calculation snd Besults

Activity Uncertaintv.X MDA

Strontium-90 dpm/B 5.76E•05 16.0 3.66E-04

u[i/B 2.60E-01 1.65E-02

Data Entry by 1 1 L2t+o^ -U- Date4/0! Q s--

Celculation and Analytical Data Sheet Reviewed try d-^j Data `/ZO /15-

3-2169



Pacific Northwest Laboratory
REV.)

5trontium-90...... PNL-ALO-433 & 431

Custoner : SILVERS Date Received : 0/ 12/ 95 Work order fS_Iv^( ARF(90V) ASR 2388

A.L.O. No. 95-7942-HI Description : C DRE 99 TANK BY-108

Pipet Nos.: /0^

DF blol
--- 7(./. frs),--&I/ ---

. An? . .....v .

Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) Na.

Standard card ID ^J a y^ Blank card ID J

Analyst Date

To (separation)

q(

/JPST/

Instrument I P.B.C. - z d/c Y-90 1.'E4 ^

Date
Time(PST) ^:
Total counts
Count t+me
Bkg C/M ^^

Bkg cnt

Analyst F^^ ^9IIbI_95

3-2170



Pacific Northwest Laboratory FiGV. 95241

Strontium-90...... PNL-ALO-433 6 431

Customer : SILVERS Date Received 9/ 12/ 95 York order ARF(SOV) : ASR 2388

................ ------------- --------

A.L.O. No. 95-7942-112 Description CORE 99 TANK BT-108
--------- --------------------------------------------------------------

DF ---- • .11090 --- > 100.00000 ---- .99492 --- > 10.00000 ---- 1.98984

Dilution Factor 4.5547E•03 ^/- 2.01%

Analysts Historical Yield .9800 +/- 6.0%

To (seperation) 9 / 16 / 95 PST 9 0

Instrunent P.B.C. - 2 ^ P.B.C - 2

d/e Y-90 1.8400 1.8400

Date ^ 9 / 16 / 95 ^ 9 / 19 /95

T;me(PST) 14 : 37 17 0 ^

Total ccunts ^ 850 1179

Count time 10 10

Bkg C/M 31.900 29.350

BkR cnt time 100 100

blculation and Results

Activity Uncertaintv.X MDA

Strontium-90 dpNB 5.99E•05 15.0 3.81E-04

uCi/R 2.70E-01 ^ 1.72E-02

Data Entry by 1 f 1.0.kti -^tl- Data I o^^ ^Q S

Calculatioo ard Analyticel Data Date_

,3-21>71



Pacific Northwest Laboratory REV. ^ 5241

Strontium-90 ...... PNL-ALO-433 4 431

Customer : SILVERS Date Received : 09/ 17/ 95 Work order XSC o. YARF(SOw) ASR+^

A.L.O. No. 95-7947-117 Description : C RY - 108

Plpet Nos.: 0 Z7 /p,..,0 ¢/`•' . -

DF -- 1f
^-r' I'^O

Pipet checks are recorded on labsheets by pipet number

Std LRB BNY Page(s) No.

Standard card ID ^ S a y^ Blank card

Analyst ,^.!^^-^^Date ^ Sf

^r / ^iU^SS

To (separation)^^^/y-sP5T1:UJ

Instrument ^ P.B.C. - ^ ^ d/c Y-90 I.ll

Date 1--1^4 I-5/-Ii12E I
TIme(PSr) 00 ^
Total counts It -79 I
Count time I I l0 I
Bkg C/M
Bkg cnt time l yE.y--- I leNC I

Analyst

3- z1.'7z



'

REV.j

Pacific Northwest Laboratory ^ . 95241

Strontium-90...... PNL-ALO-433 0 431

Custamer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388-

A.L.O. No. 95-7942-113 Description : CORE 99 TANK BY-108

---------------
.............................................................

DF ---- .11305 ... > 100.00000 ---- .99492 ---> 10.00000 -•-• 1.98984

Di(ution Factor : 4-6681E•03 •/- 2.01%

Anelysts HistoricaL YieLd .9800 •/- 6.0%

To (separation) 9 / 16 / 95 PST 9 0

... lnatrunent P.B.C. - 2 ^ P.B.C • 2 ^

d/c Y-90 1.8400 1.8400 ^ .

Data 9 / 16 / 95 9 / 19 / 95 ^

... time(FST) 14 : 48 ^ 17 9 ^

Tutal counts 3671 ^ 5943 ^

Count time 10 ^ 10 ^

Bkg C/M 31.900 28.350

Bkg cnt time 100 ^ 100

Calculation and Results

Activity Uncertaintv.% MOA

Strontiun-90 dpm/g 3.73Eh06 8.1 3.75E•04

uCi/g 1.68E•00 V/ 1.69E-02

Data Entry try ^ ^ 1LLKO - l2_. Dete C

Calculation and Anelytiu( Data Sheet Reviewed by Date

3- 21:3



. •

.. , Pacific Northwest Laboratory 5241
REV_I

Strontium-90...... PNL-ALO-433 & 431

Customer : SIlVPRS Date Receired : 09/ 1P/ 95 Work order ARF(SOW) ASP

A.L.O. No. : 95-794t-Na Description C BY - 108

Pipet Noa.:
"Its/y

,01-117

OF --- •//30S^
i 0̂ 5y7Sa.^ v+° a(.ssrf,^

Pipet checks are re orded on labsheete by pipet number

Std iRB BNW Page(s) No.

Standard card ID ^Sa y^ Blank card ]D

Analyst Date ^S S

To (separaticn) -YJr^i SSPST w(:)

Instrument

Date
Time(PST)

Total counts

Count time

Bkg C/M

Bkg cnt time

P.B.C. --7--l d/c T-90 1 4l

3t1!e-/351^ n̂4-65-

^1^'I 1'^^9H^

1on

'CZT ^Z^' 41 (b155Analyst

3-22:4



REV. ^

Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 431

95241

Ctntomer c SILVERS Data Received 9/ 12/ 95 York order ARF(SOV) : ASR 2388

A.L.O. No. 95-7943-M1 Description : CORE 99 TANK sY-108
............... .............................................................

DF ---- .33620 ---> 100.00000 ---- .99492 -•-> 10.00000 ---- .99492

Dilution Factor 3.0049E-03 -+/- 1.81%

Analysts Historical Yfeld .9800 y- 6.0%

To (separation) 9/ 16 / 95 PST 9 0

Instrunent P.B.C. - 2 ^ P.B.C • 2

d/c T•90 1.5400 1.8400

Date 9 / 16 / 95 ^ 9/ 19/95 ^

Time(PST) 14 : 59 17 : 20

Total counts 10752 ^ 16703 ^

Count time 10 10 ^

Bkg C/M 31.900 28.350

Bkg cnt time ^ 100 ^ 100 ^

Calculetion and Results

Activity Uncertaintv.% MOA

Strontiun-90 dpMg 6.52E,06 7.2 2.52E-04

uCi/g 2.94E-00 3 1.14E-02

Date Entry by 1 1 l.gyDate 9 ao Q S

40,14 SGleulation and Analytical Data Sheet RevieMed W_^ Date

3-2175



HC-£^-:^IPvI-DP- ( q^, REV._ (
Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 4 431

41

Cuetomer : 511VE9S Date Received : D9/ 127 95 Work order ARF(9DV) ASR 2398

A.L.D. No. 95-7963-M] Descriptlon CDRF 99 TANK BY-108

Pipet Nos.: V/ y

DF ___ , d^ ^/^ ^^^ ___ . / / 5/f^.,.^ v ^ ___ • 9 SYS-2__

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card 10 9S Blank card IP

To (separation) -^j //'/ SSPST-^: ( V

Instrument

Date
Time(PST)

Total counts

Count time

Bkg C/M

Bkg cnt time

Analyst

P.B.C. - Z I d/c Y-90 l.yyi

13 i!^9^19^^3s I
^ tO'151- I i hrl 0 3

^ 1-,,m4^j Q^?. Air I
IDn I 100 ^

Analyst y,

S

3- 2176



Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

95241

Custamer : SILVERS Data Received 9/ 12/ 95 Work order ARF(SOY),t ASR 2388

---------------- ------------- -------- ----------

A.L.O. No. 95-7943-M2 Description : CORE 99 TANK BT-108

--------------- ------------------ .................. .............. --------

DF ---- .32630 ---> 100.00000 ---- .99492 ---> 10.00000 ---- .99492

To (separation)

instrunent

d/c T-90

Date

Time(9ST)

Total counts

Count time

Bkg C/M

Bkg ent time

Dilution Factor a- 3.0960EH03 ^/- 2.01%

Anetysts Historical Yield .9800 ^/- 6.0%

9/ 16/95 GST 9: 0

V.B.C. 2 ^ I'.B.C - 2

1.8400 1.8400

9 / 16 / 95 9 / 19 / 95
15 : 10 17 : 31

8508 ^ 14147
10 10

31.900 28.350

100 100

Calculation and Results

Activity Uncerteintr.% MDA

Strontium90 dpm/g 6.38E-06 7.3 2.61E-04

uCi/g 2.871-00 3 1.17E-02

Data Entry by I I la kf^ Date oZ0(Q ^

Celculatitm and Anelyt{nl Data Sheet Reviewed by Date

3-2:177



i

Pacific Northwest Laboratory :<IiA%.^.7 ^.ai^^-^^'' ^`C^_• REV._ ^

Strontium-90......PNL-ALO-433 & 431

Customer : SILYERS Date Received : 09/ 12/ 95 Work order L ^^ ARF(SOY)

A.L.O. No. 95-7 943-112 Description : C BY - 108

Pfpet Nos.: ^^// ^Qvv.^ ai-/

DF --- •3 a ^J3 --'7^

-

yr^ -

- •

S/ y/..^.^t [/ ^! --- • %^l y/^,..Z ---

d
Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

S d dartan card ID Blank car d ID

To (separation) -L// / /S p5T :UU

Analyst

Instrument ^ P.B.C. - 2 ^ d/c Y-90 111J1

Data
Time(PST)

^Total counts 1 ^SOA ^ l4 141
Count time I 10 ^ 10 ^

Bkg C/M I2^ Zg,

Bkg cnt time I 100

Analyst

3^ 21'78

5241

ASR 2388

^y L// J



REV.j.

Pacific Northwest Laboratory 95241

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOw) ABR 2388
................ ------------- ........ ..........

A.L.O. No. . 95-7944-N1 Description : CORE 99 TANK BT•108
............... ........................................................ ..-...

DF •••• .12120 --- > 100.00000 ••-• .99492 •-•> 10.00000 •••• .99492 •

To (Separation)

Instrunent

d/c 7-90

Date

Time(PST)

Total counts

Count time

Bkg C/M

Bkg cnt time

Dilution Factor 8.3353E+03 +/• 2.011

Analysts Historical yield .9800 !^- 6.0%

9/ 16 95 PIIT 9 0

P.B.C. - 2 P.B.C 2

1.8400 1.8400

9/ 16/95 ^ 9/ 19/95 ^
15 : 21 17 : 42

7327 11187
10 10

31.900 28.350

100 100

Calculation and Results

Activity Uncerteintv.X MDA

Strontlun-90 dpm/g 1.18E+07 7.5 7.03E+04

uCi/g 5.32E+00 3.17E-02

m0 T SData Entry by Data

Calculation and Analytical Data Sheet Reviewed by Date

3-2179



- ;

; ' °J itiV1 J Iq-S-,-REV.
... . Pacific Northwest Laboratory 5241

Strontium-90 ...... PNL-ALO-433 & 431

Customer : 9ILVERS Date Received : 097 17! 95 Vork order :̂ ^07y AHF(SOY) ASR 2388

A.L.D. No. 95-7944-M1 Description : C ORE

' Pipet Nos.: J ¢/`'^ /V 6,/.y/ "

DF --- , i3 ^0 9/`5/fj (J'P --- . ssvsa-- ---

11

4^ /L-?
Pipet checks are recorded on labsheets by pipet number

Std LRB BXV Page(s) No.

Standard card ID qs^ 7^ Blank cerd ID y/

Analyst _ Date ^.5 S

Tc(separation) PST-^2:VU

Instrument ^ P.B.C. - ^- ^ d/c Y-90 13 qj

Date
Time(PST) 1y_:I-A11 i'-- I

^'^Total counts ^ 7327 ^ I I 1 S

Count time I lo (0 ^

Bkg C/M I-Ae-.
Bkg cnt time I lon

Analyst

3-2:180



111Ar
.
^r1EU_ ^_.

Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

95241

Customer : SILVERS Date Received 9/ 12/ 95 York order ARF(SOW) : ASR 2388
................ ------------- ........ ..........

A.L.O. No. 95•7964-112 Description : CORE 99 TANK BT•108
............... .... ........................................... ............

DF ---- .14200 -••> 100.00000 ---- .99492 ---> 10.00000 •••• .99492

To (separation)

Instrunent

d/c Y-90

Date

Time(pST)

Total counts

Count time

BkB C/M

Bk9 cnt time

Dilution Factor a 7.1164E+03 +/• 2.01%

Analysts Nistorical Tield .9800 +/- 6.0%

9/ 16/95 V5T 9: 0

P.B.C. • 2 P.B.C • 2 I

1.8400 1.8400 ^

9 / 16 / 95 { 9 / 19 / 95 ^
15 : 32 17 : 53

14498 23163

10 10

31.900 ^ 28.350 ^
100 100 ^

Calculation and Results

Activity Ilncertainty.% MOA

Strontiun-90 dpN9 2.25E+07 7.1 6.01E+04

L10/9 1.OtE+01 2.71E•02

Data Entry by i TLaT"•G _-oate -L aC) ( Q

Calculation and Analytical Data Sheet Rev(eMad by Date q/E/(r

3- 2181



i'dHC-SD-WM-DF-qREV_1

Pacific Northwest Laboratory 5241

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Recetved : 09/ 12/ 9S Vark order re ^b^ y ARF(SOY) ASR 2388

A.L.O. No. 9S-7944-H2 Description C BY - 108

Pipet Nos.: &/
y ^7v/y^VHfJ

DF .It/'O 4,1c^ ___ .
/4l16.'P

Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

Standard card ID Blank card IO

-r, . -DateAnalyst ^d^ fS

^^"" G
To (separaticn)^J^J^S PST / 1^0-

Instrument ^ P.B.C. - ^ d/c Y-90 1.S^ j

Date 131L`'LSI^/^^I^ I
Time(PST)
Total counts
Count time
Bk9 C/M

JO 1 10 1
I

Bk9 cnt time 1 10O

Analyst !^T `i1 lbLTs

3-2isz



/

Pacific Northwest Laboratory C;91C CD ::'t^ DF

Strontium•90......PNL-ALO•433 & 431

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order : ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. STD-2388 Description : I, g,s I S E^ p( /,^^ -------------------
............... ........................... .. r .

DF ---- .09944 - --> 10.00000 --- • .09944

Dilution Factor - 1.0113E+03 +/- 1.73%

Analysts Historical Yie7d 1.0000 ;/- 6.05

To (separation) 9 / 18 / 95 PST 9: 15

Instrument P.B.C. • 2 1 P.B.C - 2 1
d/c Y-90 1 1.8400 1 1.8400 1

Date 1 9/18/95 1 9/21/95 1
Time(PST) ^ 12 : 34 ^ 10 : 20 1
Total counts ^ 9967 15850
Count time ^ 10 10 ^
Bkg C/M ^ 28.010 ^ 27.720 ^
Bkg cnt time ^ 100 ^ 100 ^

Calculation and Results

Activity UncertaintyX MDA

Strontium.90 dpm/ml 2.14E--06 7.2 8.11E+03

uCi/ml 9.65E-01 3.65E-03

H;SEa,,"
I Y',^1^

-- -
cl

7 Data Entry by L Date IQJ Q.^

Calculation and Analytical Data Sheet Reviewed by^^Date q/zz^Q,r

3- 2183



r

It'h% D -1,t.'M-DF-_ REV.

Pacific Northwest Laboratory

Strontittm-90...... PNL-ALO-433 & 431

tCustomer : STLVFRS Date Received : Dn/ 12/ 95 Work order /.!

A.L.D. No. : STD -2388 Description L•JS_ c/c

Pipet Nos.:

^OOF ___ ___

Pipet checks are recorded on labsheets by pipet number

Std S'//-/ R B BNW 59L 3C Page(s) No. y5 ^ O

Standard card ID ^'S a yV Blank cnrd ID

Analyst.

To (separation) -!Z/4LA^S PST-9-:^

Instrument I P.B.C. d/c Y-90 1.)i

ASR 2388ARF(SOW)

sa^/o

Date I _t '^/4SI
Time(PST) i^-I-1Cl:.(l I
Total counts I 9qL-.^ I /Sg SO 1
Count time 10 I
Bkg C/M CiL7 .1^I
Bkg cnt t+me ^ rb0 wl... I l00 I

Analyst ^ n -Lt--

q5 7ss/c . ^, ; ^j, ^ 13J

ys ^7 y7 -

fs• '79ye, /Ve3-
a^.^ .
ys- gyb'3.

r^ a^/SS

3S

3- 21s4



GDD'.YNI-DP-_ REV.- ^
Pacific Northwest Laboratory 95249

Strontium•90......PNL•ALO•433 & 431

Customer s j ^VeZS Date Received 0/ 0/ 0 Work order : ARF(SDa) :

A.L.O. No. STD + 95.7946-HCBDescription /M

DF •-- .09944 • > 10.00000 •. •. .09944

Ma'^Y ^ X rB' ^ e To ( separati

C^•1c^^^^'^q944^ lnstrument
d/t Y-90

-(4,sq Ea^C 4949
Date

^ • ^ r t / Time(PST)
b Y° Total counts

Count time
Bkg C/M
Bkg cnt time

Dilution Factor - 1.0113E+03 +/. 1.73X

Analysts Historical Yie}d .9900 +/. 7.0X

)n) 9 / 18 / 95 PST 9 15

1 P.B.C. - 2 P.B.C 2 ^
1 1.8400 1.8400 ^

1 9/18/95 ^ 9/21/95
1 13 : 10 ^ 10 : 45 ^

1 9476 ^ 14286 ^
10 1D ^

^ 28.010 ^ 27.720 ^
100 ^ 100 ^

q ^, °^o
Calculation and Results

Activity UncertaintY.X MDA

Strontium-90 dpm/m1 1.78E+06 8.1 8.26E+03

uCi/m1 8.04E.01 3.72E.03

Data Entry by I 1 t"1.1-4 Date

Calculation and Analytical Data Sheet Reviewed by Date I 'zZ

^j-2285



^
1;" UF^-_ (C ^ , REV_I

Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

95249

Customer : C) (^Ve1L S Date Received 0/ 0/ 0 Work order : ARF(SqJ) ;
................ ............. ........ ..........

A.L.O. No. 95-7946.HCB + S7DDescription :
............... .............................................................

DF ---- .99492 ---> 10.00000 --- - .99492

^..

Dilution Factor - 1.0102E+01 !/- 1.73X

Malysts Historical Yield .9900 >/- 7.0X

To (separation) 9/ 18 / 95 PST 9 15

Instrument I P.B.C. 2 1 P.B.C 2 1
d/c Y-90 1 1.8400 1 1.8400 1

Date 9/18/95 ^ 9/21/95 1
Time(PST) ^ 14 : 16 ^ 13 9 1
Total counts 301 I 422 1
Count time ^ 10 10 1
Bkg C/M ^ 28.010 ^ 27.720 j
Bkg cnt time 100 100 ^

Calalation and Results
a't^^^^^^(ce t ^f .

F°Y ^ ^9Y ti L _
Activity Uncertainty.X HDA

Strontium-90 dpm/ml 4.59E+02 172.7 8.25E+01

uci/ml 2.07E-04 3.72E-05

Data Entry by 1 1 L0.V.G ^ l- Date 9la a^

Calculation and Malytical Data SAeet Reviewed by ^w^c^ Date y^Z'2'^J^

3- z18s



Pacifie Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

Customer :^Date Received : Do/ 12/ oc Work order • ARF(50Y) AcR 2399

A.L.D. No. 9c-7aa^^6-H^_DasGription C DRE 99 TANK BY-108

3 aY

Pl
J55•r^f 1c^

Pipet Nos.: ^'' ' f//•f ^ ,r„^ d .

DF ---
. //) cI S -9 /^" --- • S5v5^_..3 /v.,o--- "^

. . . Pipet checks are rcorded on labsheets by pipet number

std^"//"/ LRB BNV 01aL36 Page(s) C'

Standard card ID 7 J^ a`ly Blank card ID 9^ a'0^ J

Analyst _Oate Iy^O T3

^/,^
To (separaticn)^_J 55 PSTy:/S

Instrument I P.B.C. - ^ ^ d/c Y-90 I.11!T

Date -Cj-/L/-uI -9jab 4 S
Time(PST) kI-^.as^ I
Total counts
Count time D ^

Bkg C/N -2a^
Bkg cnt time nc^

(_ '
Analyst 1.5-_ q

lr/5s

E- /4s-

3-2187



Pacific Northwest Laboratory i^ VD „M_DP_,/q_47RGV.__/

Strontium-90......PNL•ALO•433 & 431

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. BLK-2388 Description : -
............... ...................... ........................... ..........

DF .--• .99492 ---> 10.00000 ---- .99492

Dilution Factor - 1.0102E+01 +/- 1.73Y

Analysts Historical Yield .9900 ^/- 7.0X

To (separation) 9 / 18 / 95 PST 9: 15

Instrument I P.B.C. - 2 ^ P.B.C - 2
d/c Y-90 1 1.8400 ^ 1.8400 ^

Date ^ 9/18/95 ^ 9/21/95 ^
Time(PST) ^ 12 : 52 ^ 10 : 33
Total counts ^ 268 ^ 316 ^
Count time ^ 10 ^ 10 ^
Bkg C/M ^ 28.010 ^ 27.720
Bkg cnt time ^ 100 ^ 100 ^

Calculation and Results M arf

Activity Uncertainty.S MDA

Strontium-90 dpm/ml 1.88E+02 294.1 8.22Ea01

J Y /r0^ o'i zFf^^' ^

uCi/ml 8.46E05 3.70E-05 n f12 Y^

X7

Data Entry by Date aa j S

Calculation and Analytical Data Sheet Reviewed by d' 7^ Date ŷ^

,3- 2188



REV.f

Pacific Northwest Laboratory - '

Strontium-90 ...... PNL-ALO-433 & 431

Custoner : SILYFRS Date Received : 09/ 121 95 Nork order : jKy 7Y ARF(5DY) J ASR 2+88

A.L.D. No. : BfK-23B8 Description /*

Pi pet Nos.: ;ev f`

DF ___ • 9/YS^7 `
^$^L..Cr

^/9a/S^Z_

Pipet checks are recorded on labsheets by pipet number

St d LRB BNV Page(s) No.

Standard card IO aYt^ Blank card ID 4Ja^V

Analyst t.6eL/ f±:^ T^^ _Date

f

To (separatlon)-fdr/ SS PST/:^s

Instrument ^ P.B.C. - a d/c Y-90 L^')^^
9(dSI

Date
Time(PST)
Total counts
Count time ^ ( n 1 O ^

Bkg C/M eZf(..R.]3Z
Bkg cnt time ^ I OG (0c-1

Analyst 2^ ft.-IQ. g/^^/QS

3- 2189



P41F

Pacific Northwest Laboratory

Strontium•90...... PNL•ALO•433 & 431

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SDW) : ASR 2388

A.L.O. No. 95-7945-H1 Description : CORE 99 TANK BY-108

DF .--- .10770 ... > 100.00000 •--- .99492 ---> 10.00000 .... .09944

To (separation)

Instrument
d/c Y-90

Date
Time(P5T)

Total counts
Count time
Bkg C/M
Bkg cnt time

Dilution Factor - 9.3850E+04 ./- 2.011

Analysts Historical YiAld .9900 a/- 7.0%

9 / 18 / 95 PST 9 15

P.B.C. - 2 1 P.B.C 2 ^
1.8400 1 1.8400 ^

9/18/95 1 9/ 21/95 ^
13 : 20 1 12 : 15

40918 1 62945 ^
10 ^ 10 ^

28.010 ^ 27.720
100 100 ^

Calculation and Results

Activity Uncertaintv,% MDA

Strontium-90 dpm/g 7.50E+08 7.8 7.59E+05

uci/g 3.38E+02 v 3.42E-01

Data Entry by t.civ`g - Date^o l .S-

Ca)cvlation and Analytical Data Sheet Reviewed by d^ Date 9/z 7^ 4^

3- 23:ga



REV_,
Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

Customer : SfLVERS Date Received : 09/ 12/ 95 Work order ARF(50Y) ASR 238B

. .' A.L.O. No. 95-7945-M1 Descrtptfon C ORE 99 TA9K 9Y-108

Pipet Mos.: 1li /JAj^

DF
055rI/___ ___

Ptpet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

Standard card ID Blank card 10 ^ t v

Analyst _Date_
q /6^/SS

To (separatton) .__/ PST^:/

Instrument P.B.C. -^^ d/c Y-90 1.S*

Date Q__jj^,^ ^
j

1
PT T ^

I
ime( 5 ) I ^^ ^

4 4 STotet counts
Count time 10 ^ IfJ ^

Bkg C/M QZ.Lj
Bkg cnt time

Analyst I ^-^ - _^I ( O ( ( .S

3-2191



i',4r REb^__^`^
Pacific Northwest Laboratory 95240

Strontium•90...... PNL•ALO•433 & 431

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SDa) c ASR 2388

A.L.O. No. 95-7945^H2 Description : CONE 99 TANK BY-108
............... .............................................................

DF .... .11720 ... > 100.00000 .... .99492 ---> 10.00000 ---- .09944

To (separation)

Instrument

d/c Y 90

Date
Time(PST)

Total counts
Count time
8kg C/M
Bkg cnt time

Dilution Factor - 8.6243E+04 +/- 2.017

Ana)ysts Historical Yield .9900 ./- 7.0X

9 / 18 / 95 PST 9 15

P.B.C. 2 I P.B.C - 2 I
1.8400 I 1.8400 1

9/18/951 9/21/95 1
13 : 38 12 : 25

47227 I 73291 I
10 I 10

28.010 27.720
100 I 100 I

Calculation and Results

Activity Uncertainty.X MDA

Strontium-90 dpm/9 8.19E+08 7.8 7.00E+05

uCi/g 3.69E.02 3 3.15E-01

Data Entry by I 1 L^ka -10 Date^^J

Ca)cu)ation and Ana)ytica) Data Sheet Reviewed by Date q/^' `Z 4 S

3-2292



1ll',^ n'' I^4 r• ^^ Iv ^^-^.Im-,^r'' s , FicVI
Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 6 431

Customer : SILVERS Date Received : 09/ 12/ 95 Work order :/(-"jff---7> ARF(90V) ASR 2388

A.L.O. No. 95_2945_H2 Description : CORE 99 TANK BY-108

Pfpet Nos.: '/^

DF
. // 7d

--3)
% --- • S4y5r^-^ v'^ _-_ . ^ys^^c__

5
Pipet checks are recorded on labsheets by pipet nunber

Std LRB BNY Page(s) No.

Standard card ID / J L^ yU Blank card 10 / J.^ yy

Analyst ` _Date yL
I

I ^ ^/N

To (separation)- y^/SS P5T

Instrument
^TL• 9

P.B.C. d/c Y-90 1

Date ^ _-/ ^ 1JJ aI Rr ^
^. . : Tfine(PST) I^3 .I-1a1: ;t s I

Totat counts aa-7 3391 ^
Count tlme ^ l 0

Bkg C/M ^.ZLE[. 01l
Bkg cnt time 16C. IOC) ^

Analyst ^ ^ u-^`aGi - UL ^ ^ ( [ Q Ir

3-2193



Pacific Northwest Laboratory 95240

Strontium•90...... PNL•ALO•433 & 431

^ . Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7945-H3 Description : CORE 99 TANK BY-108
............... ................... ..........................................

DF .--- .11245 ... > 100.00000 ••.. .99492 ... > 10.00000 •..• .99492

To (separation)

Instrument
d/c Y 90

Date

. . . Time(PST)
Total counts

Count time
Bkg C/N

Bkg cnt time

Dilution Factor - 8.9839E+03 2.01X

Analysts Historical Yield . 9800 ^/• 6.0X

9/18/95 PST 9 15

P.B.C. 2 1 P.B.C 2 1
1.8400 j 1.8400 j

9/18/95 1 9121/95 1
13 : 44 1 12 : 36 1

327 373 1
10 ^ 10 1

28.010 27.720 1
100 100 1

Calculation and Results

Activity Uncertainty,t RDA

Strontium-90 dpm/g 1.62E+95 89.0 7.37E+04

uCi/g 7.29E-02 3.32E-02

Data Entry by 1 Date S'

Calalation and Malytical Data Sheet Revierred by z- Date

,3-2194



i

Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 D 431

Customer : c1lVFRt Date Recelved : 091 121 9S Work order • ffV7 ARF(SOY) AeR f+6e

A.L.O. No. : 95-794S-113 Descrtptlon CORE 99 TANK B Y - 108

Pipet Nos.:
WI/'/

.. .

DF ---

^ ^^l X J ^^ ^3R ^ P
Pipet checks are recorded on labsheets by pipet number

Std lR8 NMV Page(s) No.

Standard card ID
7 yU Blank card ID ^ S yU

Analyst 1 !n /^^ Date

To (separation)y/J5S PSTS:

,`

1

Inarument ^ P.B.C. -^^ d/c Y-90 1.CAI

Date
Time(PST) ^j:
Total counts ^ ^^-^

Count time L^
. . . ' Bkg C/M 2"L.1;L^

8k9 cnt time ^ tnr^ 10 U

Analyst
C?

3-2195



. ^ .
, y. i+r•.a r\•,_ ^^_^, R'c`J. (

♦

Pacific Northwest Laboratory 95240

Strontium•90...... PNL•ALO-433 & 431

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SON) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7946-H1T Description : CORE 99 TANK BY-108
............... ......................................................:.....

DF -... .10020 •.. > 100.00000 .... .99492 •.. > 10.00000 ...- .09944

To (separation)

Instrument

d/c Y-90

Date
Time(PST)

Total counts
Count time
Bkg C/M
Bkg cnt time

Dilution Factor - 1.0087E+05 +/. 2.011

Analysts Historical Yie1d .9900 N7.0%

9/18/95 PST 915

P.B.C. - 2 I P.B.C 2 I
1.8400 1 1.8400 1

9/1B/95 1 9 1 21/95 1
13 : 50 1 12 : 47 1

59345 1 91503 1
10 1 10 1

28.010 1 27.720 1
100 1 100 1

Calculation and Results

Activity Uncertainty,X MDA

Strontium90 dpm/g 1.1BE+09 7.8 8..20E+05

uCi/g 5.33E+02 3.69E-01

Data Entry by I 1 L-0-y-z^ Date 9J^24Q d'-

Calalation and Analytica) Data Sheet Reviered by_ la` Date 7l2 Lrqr

3- 23.96



L.

- •J

IC-C'J :'.'M-DP-jq!^^, REV__I

Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received : 09/ 12/ 95 Work order r(LARF(SOV) AeR 2+86

A.L.O. No. 95-7946-NIT Description C ORE 99 TANK BY-108

Pipet Noa.:

DF ---
lodlJ

-_-
CJ !`^^ /YU-p y(c7 'e F.O

Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

Standard card ID 1/ S^ YV Blank card ID ' 9J t^ y V

Analyst ^^^^ _Date 7 ^L f•5

To (separatian)5/y "/ SS PST 9 :/•S

Instrument ^ P.B.C. --al d/c Y-90 1.^

Date . j___q/s71/c?s, I
Time(PST) ^Z
Total counts ^
Count tink ^ 10 ^- 10 ^
Bkg C/M a-T .Z ^
Bkg cnt time IOU 1 CX^ ^

Analyst j^,^ 1

3- zis^

(I g-I ct3-



1.

., ii C °-!.i'c4-DF-__(l^_, REV_1

95226Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

DF

Customer : SST Date Received 9/ 1/ 95 Work order : K28872 ARF(SOa) : TI95-T1rC-02
................ ............. ........ ..........

A.L.O. No. 95-7946-H2T Description : C99. BY-108
............... ......-.......-........................................:...:.

---- .09920 ---> 100.00000 ---- .99492 ---> 10.00000 ---- .09944

Dilution Factor - 1.0189EM5 +/- 2.01Y

Analysts Historical Yield! . 9900 +/- 7.0%

To (separation) 9/ 18 / 95 PST 9 15

Instrument I P.B.C. - 2 I P.B.C - 2 I
d/c Y-90 1 1.8400 ^ 1.8400 1

Date ^ 9/18/95 ^ 9/21 /95 1
Time(PST) ^ 14 : 5 ^ 12 : 57 1
Total counts ^ 42345 I 64726 1
Count time I 10 10 1

Bkg C/M I 28.010 ^ 27.720 1
Bkg cnt time ^ 100 ^ 100 1

Calculation and Results

Activity Uncertainty.X MDA

Strontium-90 dpm/g 8.34E-08 7.8 8.31E-05

uCi/g 3.76E+02 J 3.74E-01

Data Entry by -l1L_ Date_^01 ^^( J

Calculation and Malytical Data Sheet Reviered by ^"KDate ( 2 G y s

3- 2198



1

^E-v. 1
Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

Customer : Q VPIAS Date Received : 091 12/ 95 Work order rtt-^'/ARF(SOW) ASR 2389

A.L.O. No. 95-7946-M2T Description : C ORF 99 TANK RY-108

PlpetNos.: 7 I(J/">°

DF

Pipet checks are recorded on labsheets by pipet number

5td LRB BNW Page(s) No.

Standard card ID y s O/ J blank card ID ^ yJ.

Analyst Y ^. J̀^?^" Date L S

1 /.^/Ys
To (separation)-fjy,^s S P5Ty:Z^

Instrument ^ P.Ii^. - m- I d/c Y-90 1.k4j

^ ^^

Date ^^ 4

Tfine(P5T) ^IQL :^_^_
Total counts ;as ^_^^db ^
Count time ^- ÎaP- ^_ 10

Bkg C/M ^45k16,.C) I I;;Z -7
Bkg cnt time ^ IOn I- (p(L

Analyst ^T--,,Cx^
i, -

U- ^ r i ^j ct d

3- 2199



n vl
I T^ R E'd.

Pacific Northwest Laboratory 95226

Strontium•90......PNL-ALO-433 & 431

Customer : SST Date Received 9/ 1/ 95 Work order : K2B872 ARF(SOw) : TI95•T6C-02

A.L.O. No. 95-7946-HCB Description : C99. BY-108
............... ................................................ ...........

DF ---- .09970 ---> 100.00000 ---- .99492 ---> 10.00000 ---- .99492

Dilution Factor - 1.0133E+04 t/- 1.815

Analysts Historical Yie1U . 9900 +/- 7.0X

To (separation) 9 / 18 / 95 PST 9 15

Instrument P.B.C. - 2 1 P.B.C 2
d/c Y-90 ^ 1.8400 1 1.8400 ^

Date ^ 9/18/95 ^ 9/21/95 ^
Time(PST) 14 : 16 13 : 9 ^

Total counts 301 I 422
Count time ^ 10 10 ^

. . . Bkg C/M ^ 28.010 27.720 ^
Bkg cnt time 100 100

Calculation and Results

Activity Uncertainty.L MDA

Strontium-90 dpm/g 4.60E.05 172.7 8.28E-04

uCi/g 2.07E-01 3.73E-02 3

Data Entry by ^- - LO-. Date^^J Q S

Ca)culation and Ana)ytica) Data Sheet Reviewed by

3-2200



REV_,/. (I V-vJ"r. il

Pacific Northwest Laboratory • 5240

Strontium-90...... PNL-ALO-433 6. 431

Customer : BILVFRS Date Received : 09/ 12/ 95 'York order F O ARF(SDY) ASR 9388

A.L.D. No. 95-7946-N[B Description CORF 99 TANK BY-108

Ptpet Nos.: p/ y

DF ___•Uy57_^ /U^___'cIC/yS'^\ (/^___ .9^1'^/`07__ ___

Pipet checks are r rded on tabsheets by pipet number

Std LRB BNY Page(s) No.

Standard card IO q5 d L^V Blank card (D

To (separetion) 9/-ArJ 5 5 P5Ty:/ 5'

Instrumentq( I P^.BS. -^j d/c Y-90 1^41

`^I C
Date ^91-1_^/$L4r I
Time(PST) ^ :_Q^ ^
Total counts 4a 3- ^

^Count time in
Bkg C/M Q -7 .7 R ^
Bkg cnt time ^ ^Of_> Ir]O ^

Analyst yy^T^I^ _Date ^G ys

/

Analyst
j- I q,--

3- 2201



_J
.

REV_. ,;,-.•
Pacific Northwest Laboratory 95240

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Rereived 9/ 12/ 95 Work order ARF(SW) : ASR 2388

A.L.O. No. 95-7947-H1 Description : CORE 99 TANK BY-108

DF ---- .10890 ---> 100.00000 ---- .99492 --> 10.00000 ---- .09944

To (separation)

Instrument
d/c Y-90

Date
Time(PST)

Total counts
Count time
Bkg C/M
Bkg cnt time

Dilution Factor - 9.2816E+04 +/- 2.015

Analysts Historical Yield .9900 +/- 7.oY

9 / 18 / 95 PST 9 15

P.B.C. - 2 1 P.B,C 2
1.8400 1 )..8400 1

9/18/951 91 21/95 1
14 : 27 1 13 : 20 1

72768 111098
10 1 10

28.010 1 27.720 I
100 1 100 1

Calculation and Results

Activity Uncertainty.S HDA

Strontium90 dpm/g 1.31E-09 7.8 7.60Ea05

uCi/g 5.89E+02 3 3.42E-01

Data Entry by 1 In-ca-v,-a -L3L Date4/a l 3-

Calculation and Ana)ytica) Data Sheet Reviewed by o^-- Date 9/2'

3-22©ti



,
Yacific Northweet Laboratory 5240

Strontium-90...... YNL-ALO-433 6 431

;W7 ARF(S0V)Custamer : SILYERS Date Received : 09/ 721 95 Work order A ASR 2388

A.L.O. No. 95-7947-HI Description : CORP 99 TANK BY-108

Pipet Nos.: ^J/'Ja'

DF

Pipet checks are recorded on labsheets by pipet nunber

Std LRB BNV Page(e) No.

Standard card ID y 5^ yU Blank card

Analyst ^ 7 Date /G 5

To (separation)J/f/ 5^5 PST

Instrument ^ P.B. -^^ d/c Y-90 1. .yJ^
^

Date
Time(PST) II.^^3^3^^
Total counts ^ "7 1^7 b ^, ll I ^g^ ^

^' . , Count time ^- ÎV^ 10

Bkg C/M ^=3.-^Jj._a 7.7A^
Bkg cnt time

Analyst L

3-22(D3



y :,• 1^ __ ^Rw.

Pacific Northwest Laboratory 95240

Strontium•90...... PNL•ALO•433 & 431

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SCW) : ASR 2388... . ................ ............. ........ ..........

A.L.O. No. 95-7947-H2 Description : CORE 99 TANK BY-108

OF ---- .14450 .. . > 100.00000 .... . 99492 ...> 10.00000 -- -- .09944

To (separation)

Instrument

d/c Y-90

Date
Time(PST)

Total counts
Count time
Bkg C/H

. . ' . Bkg cnt time

Dilution Factor - 6.9949E+04 ./- 2.01X

Analysts Historical Yiatd . 9900 ./- 7.0X

9 / 18/95 PST 9 15

P.B.C. 2 1 P.B.C 2
1.8400 1 1.9400 ^

9/18/95 1 9/21/95 ^
14 : 38 ^ 13 : 37 ^

109576 166764 ^
10 ^ ]0 ^

28.010 ^ 27.720

100 ^ 100

Calculation and Results

Activity Uncertainty.k MDA

Strontium-90 dpm/g 1.47EW9 7.7 5.73E+05

uCi/g 6.62E+02 3 2.58E.01

Data Entry by I (s-Date ^ Iv<O^ / Q^

Calculation and Analytical Data Sheet Reviewed by Date /TZ Y'/qs

3-22Q4



,
'^!V• C'^ 11I+^Pacific Northweat Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received : 09/ 11/ 95 Work order :f ^*7 ARF(SOW) ASR 1388

A.L.O. No. 95-7947-H2 Description C ORE 99 TANK BY-IDB

Pipet Nos.: pv/y /J 'd J-

DF
1410

___ •. -) (1^J! .__ J95Yx._

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card ID 9d p Blank card ID yJ

To (separation)JLLy5 PSTy:4S

Analyst Date

Instrument P.B.C. -d/c Y-90 1.^j

^ Izz Iql,
Date
Time(PST) 133 1_
Total counts i/S9«(o (66?^+^+ I
Count time I 0 I (O
Bkg C/M ^-7 . 7j
Bkg cnt time LGU !CX)

Analyst ^_ ( ^•`'^ _ /

3- 22Q5



• L

Pacific Northwest Laboratory 95240

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received 9/ 121 95 Work order ARF(SON) : ASR 2388

A.L.O. No. 95-7948-H1 Description : CORE 99 TANK BY-108

DF ---- .09880 ---> 100.00000 ---- .99492 ---> 10.00000 ---- .09944

Dilution Factor - 1.0230E+05 +/- 2.01E

Analysts Historical Yield .9900 +/. 7.0%

To (separation) 9 / 18 / 95 PST 9 15

Instrument I P.B.C. - 2 1 P.E.C - 2 1
d/c Y-90 ^ 1.8400 ^ 1.8400 ^

Date ^ 9/18/95 ^ 9/21/95 ^
.. . Time(PST) 14 : 50 13 : 44 ^

Total counts ^ 85308 ^ 130307 ^
Count time ^ 10 ^ 10
Bkg C/H ^ 28.010 27.720
Bkg cnt time ^ 1D0 ^ 100 ^

Calculation and Results

Activity Uncertainty.X HDA

Strontium90 dpm/g 1.70E+09 7.7 8.41E+05

uCi/g 7.65E+02 3.79E-01

' Data Entry by I Date ^q

Calalation and Anaiytical Data Sheet Reviewed by Date 9( 2z( 5^

3 22C6



i

•n i t5^ta ri l^YREv__ I.
Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 8 431

Customer : SIIVFRq Date Received : 09/ 12/ 95 Work order ARF(SDW) e 5R 2398

A.L.O. No. 95-7940-NI Description CDRF 99 TANK BY-IOB

Pipet Nos.:

DF .__ S YY ^• 55v ^-- 5; 9^'^-- ---^

Pipet checks are recorded on labsheets by pipet nwiber

Std lRB BNW Page(s) No.

Standard card ID ^°1 4 yV Blank card jD -f U

^ (v//

Analyst

-

^%` Date
^ !^ '

// f/Y $

To (separation) %/^J^ PST/^S

Instrument ^ P.B.C. - a ^ d/c Y-9D 1.6'4I

Date
Tima(P9T) 4--
Total counts j

.. _ ., Count time (O

Bkg C/M ^ _aL$ .OI ^-_37 .1^. ^
Bkg cnt time ^ ;1_ ^. Inc

I gAnalyst ^ I tc^ - LIL 1`^

3- 22G7



REV._ I
Pacific Northwest Laboratory 95240

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(Smf) : ASR 2388

A.L.O. No. 95-7948-H2 Description : CORE 99 TANK BY-108

DF ---- .08760 ---> 100.00000 •--- . 99492 --- > 10.00000 -- -- .09944

Dilution Factor - 1.1538E+05 +/. 1.81X

Analysts Historical Yie7d .9900 +/- I.OX

To (separation) 9 / 18 / 95 PST 9 15

Instrument P.B.C. - 2 1 P.B.C 2 I
d/c Y-90 1 1.8400 1 1.8400 1

Date 9/1B/95 1 9/21/95 1
Time(PST) ^ 15 : 2 ^ 13 : 49 I
Total counts ^ 82479 I 127014 j
Count time ^ 10 10 ^
Bkg C/H ^ 28.010 27.720 ^
Bkg cnt time 100 ^ 100 ^

Calculation and Results

Activity UncertaintY.X 1mA

Strontium90 dpm/g 1.90E+09 7.7 9.51E+05

uCi/9 8.56E+02 4.28E-01

_.DataEntry Date a^^ l 4 r'-

Calculation and Analytical Data Sheet Reviewed by •-`^i^-^d^-o-a^^. Date^_q̂
^I?,5

3- 220 8



REv:1
Pacific Northwest Laboratory 5240

Strontium-90...... PNL-ALO-433 & 431

ARF(SDY) A9R 2388Customer : SILV[RS Date Received : 09/ 12/ 95 Work order :{4,

A.L.D. No. : 95-7948-HP Description : C DRE 99 TANK BY-108

Pipet Nos.:
r

DF .UjSY+_-_

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card 10 9Sa yu Blank cerd ID y^

To (separatian)J^JSS P5T-f :/S

Analyst

Instrument I P.B. - 2- I d/c Y-90 1.5L4

%psl a
Date i 7 lbl.^j^TL2s' I
Time(PST) ( o

4s
L 3:_4!3,- 1

Tctal counts Ia 7nI 4=
Count time O. . . ..
Bkg C/M
Bkg cot tlme Tnt^ ^

Analyst

9/G55
s/r%s

/ qs

3- 22QJ



wry ^ n t^ :^.+,,^^ o^i.^".^i
A^^...

i Y1 t1^^? f"l^h_..-^ '. s tin,^ i iu^W

LcH L^Sy,K.



: in r, "1^M'iJP' lz^^ I
f1EVJ

Na202 FUSION SEGMENT AND
QUARTER SEGMENT Sr-90 ANALYSIS

3-2210



THIS Pa;r;C
LEF7?ITFPJhOPdALLY

^LaPd'K:



_ _._ •

DATE TO QC: 09/26/95 r7 : f i)F' ^ ^, R V^_

DATA QUALTTY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Strontium-90 - Na202

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-N3 95-07943-N1 95-07944-N1

^^ c L

P CL Quality Representative Date

3-2211



Pacific Northwest Laboratory 95258

Strontium-90...... PNL-ALO•433 & 431

tT,,
Customer : sVeZs Date Received 0/ 0/ 0 Work order ARF(SW)

... ............. ........ ..........^_^ 9rx^q
.............

A.L.O. No. 95-7944 - A1 ^ Description
............... .............................................................

DF ..-- .13280 ---> 100.00000 .... . 99492 --- > 10.00000 .... . 99492

Dilution Factor - 7.6072E+03 +/- 2.01X

Ana)ysts Historical Yield .9800 +/- 7.OX

To (separation) 9 / 22 / 95 PST 10 40

Instrument I P.B.C. - 2 1 P.B.C 2 1
d/c Y-90 ^ 1.8400 1.8400 ^

Date ^ 9/22/95 1 9/25/95 ^
Time(PST) ^ 13 : 38 9: 51 ^
Total counts 9359 14575
Count time ^ 10 ^ 10
Bkg C/H ^ 28.280 ^ 27.210 ^
Bkg cnt time ^ 100 100 ^

Calculation and Results

Activity Uncertainty.X MDA

Strontium90 dpm/g 1.48E+07 8.1 6.29694

uCi/g 6.65E+00 2.83E-02

Data Entry by T` - Date QV ` q 6^

Caicu)ation and Analytica) Data Sheet Reviewed by "I^C^Date_J/L('!

3-2212



1VfiGL71::'h' DP- l^ 5 REV._^

Pacific Northwest Laboratory 5250

Strontium-90 ...... PNL-ALO-433 & 431

Customer : SRVFRS Date Received : 09/ 22/ 95 Work order '/-/ABF(SOY) AS0. 2388

A.L.D. No. 95-7944-NI Description

PipetNos.: y l^''^

DF 3a
_7!)

---

`d

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card ID '`I S d S^ 91ank card ID y S J S J

Analyst Date ^ (79

To (separation)^2-'/ PST /C:SC2

Instrument P.B.C. - d/c Y-90 1.

Date
Time(PST) ^
Total counts

I I

.. , . Count time

Bkg C/M
^ /Ow:,

A 7 .3
Bkg cnt time lnn

Analyst^^^n-^ ^aal^'/y

'7 /a

3'2213



D-1:.714-DF'-14- ^-.REV._ ^
Pacific Northwest Laboratory 95250

Strontium-90...... PNL-ALO-433 & 431

Customer : SILVERS Date Received 9/ 22/ 95 Work order ARF(SW) ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7941-N3 Description :
...". ............... .............................................................

DF ---- .11345 --- > 100.00000 ---- . 99492 --- > 10.00000 ---- .99492

To (separation)

Instrument
d/c Y-90

Date
Time(PST)

Total counts

Count time
Bkg C/M

-- ' Bkg cnt time

Dilution Factor - 8.9047E+03 +/. 1.815

Analysts Historical Yield .9800 +/- 6.0X

9/22/95 PST1)4g

P.B.C. - 2 1 P.B.C 2
1.8400 1.8400

9/22/95 1 9/25/95 1
13 : 12 1 9: 19 1

309 336
10 10 1

28.280 27.210 I
100 ^ 100 I

Calculation and Results

Activity Uncertainty.X MDA

Strontium-90 dpm/g 1.24E-05 149.5 7.33E+04

uCi/g 5.60E-02 3.30E-02

Data Entry by Q. M Date^`^^

Calalation and Analytical Data Sheet Reviewed by ^^2S^'^+^+^/^`^ Date 9/^19r

32214



Pacific Northwest Laboratory 5250

Strontium-90 ...... PNL-ALO-433 & 431

Customer : <ILYERS Date Received : 091 pp/ 95 4ork order : [^ ,3 Ya ' ARF(SOV) ASR 2388

A.L.O. No. 95-794143 Description

Pipet Nos.: i ^

OF /"Y'--- ---

.q
.: . Pipet checks are rlcorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card ID ^1133`^ Blank card 10

Analyst .>" a^ --t- _Date

To (separation)1/22j5S PST

T-90 1^^P B C j*/Instrument . . . c

D ta e
Time(PST)
Total counts
Count time IJ nw:,a ^

Bkg C/N egZaL-
Bkg cnt time

I
IOt^w^... ^ ^CJ(J .ulA

/

Zj JAnalyst

3-^215
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Pacific Northwest Laboratory

Strontium-90...... PNL-ALO•433 & 431

95250

Customer : SILVERS Date Received 9/ 22/ 95 Work order ARF(SON) : ASR 2388
.:.............. ............. ........ ..........

A.L.O. No. 95-7943-NI Description :
............... .............................................................

DF ---- .22560 -.. > 100.00000 ---- .99492 -..> 10.00000 .... .99492

Dilution Factor - 4.4780E+03 •/- 2.01X

Analysts Historical Yield .9800 +/- 6.0X

To (separation) 9 / 22 / 95 PST 10 : 40

Instrument I P.B.C. - 2 ^ P.B.C - 2 1
d/c Y-90 1 1.8400 1.8400 1

Date ^ 9/22 /95 ^ 9/25/95 1
Time(PST) ^ 13 : 26 ^ 9: 39 1
Total counts ^ 6669 ^ 10438 1
Count time ^ 10 ^ 10 ^
Bkg C/M 28.280 27.210 ^
Bkg cnt time 1 100 ^ 100 ^

Calculation and Results

Activity Uncertainty.X MDA

Strontium-90 dpm/g 6.28E+06 7.5 3.69E+04

uCi/g 2.83E'00 / 1.66E-02

Data Entry by 1 1i^..v.c1 -^ lIl Date_g_*/

Calalation and Analytical Data Sheet Reviewed by 1U^Date !/u /7S

3-2216
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Pacific Northwest Laboratory

Strontium-90 ...... PNL-ALO-433 & 431

5250

Customer : SILVERS Date Received : 09/ 22/ 95 Work order :/(-tr 7 ARF(SOY) A9R 2388

A.L.O. No. : 95-7943-Nt Description :

Pipet Nos.: rYi 1/ /()^.•^

OF
- aaS(+-:>

/tlL' --- • 99N5^-^ /J''^ ___ .99Yf.^__ ...

(/

Pipet checks are recorded on labsheets by pipet number

Std LRB BNV Page(s) No.

Standard card ID 7 S' Sy Blank card ID y S 1 3

Analyst

To (separation)JJ^ PST

Instrument ^ P.B.C. _f>1 d/c Y-90 1.

Date
Time(PST) ::5 9-

Total counts ^ I iD43A' ^
Counttime
Bkg C/M ^^
Bkg cnt time mn.w.... ^

Analyst^ 9aa ;

3- 2217



Pacific Northwest Laboratory

Strontiutn-90...... PNL-ALO-433 6 431

95240

Customer : SILVERS Data Received 9/ 12/ 95 Work order :KaQtf7^RF(S0Y) : ASR 2388
---------------- ------------- -------- ----------

A.L.O. No. STD-2388 Description : ..--- ^ s I 3 C p l^^ /1Y(•e ...............
--------------- .........................

.O.l

DF ---• .09944 - ••> 10.00000 •--- -09944

DiLution Factor • 1.0113E•03 ^/- 1.73%

Analysts Mistorical sield 1.0000 ./- 6.0%

To (separation) 9/ 22 / 95 PST 15 40

Instrunent P.B.C. • 2 P.B.C • 2
d/c T-90 1.8<00 1.8400

Data ^ 9 / 22 / 95 ^ 9/ 25 / 95
Time(PST) 12 : 54 ^ 8: 56
Total counts 8424 12944
Count time 10 10

Bk9 C/M ^ 28.280 27.210
.. ., . BkB cnt time ^ 100 100

CaLcuLation and ResuLts

Activitv Uncerteintv.% MDA

Strontiar90 dpn/ml 1.66E+06 7.3 8..14E•03

uCi/m( 7.47E-01 3.67E-03

o°/
^

I^
Data Entry by L I L0.N0 - (S`. Date q/^ I q(^

'. 1 CalbculaWtion and Analytical Data Sheet RevieMad by Date [-^`̂L Js/

3-2218



Pacific Northwest Laboratory

Strontium-90...... PNL-ALO-433 & 431

11

Customer : SILVERS Date Received : 09/ 22/ 9S Work order Y63^ 7 AHFA(sDY) ASR 2388

A.L.D. No. STD-2388 Description : ^^/ ` 'SGG C/ 3 ^G' ^ ^

Pipet Nos.: N ^ rX

DF $4,-/ ___ .._ ___

/./°7^. •..^

Pipet checks are recorded on labsheets by pipet number

Btd S''/-/ LRB BNV ,s^GaL Page(s) No.^,^0

Standard card ID ^sa 5J Blank card ID ^S3 SV

/

Analyst Y G /'U4(^^_D'

/<i:̂ •, 3 Ĵ/ ^^ ^

To (separation)JL-^ PSTS

Instrument ^ P.B.C. d/c T-90 I.Q7 I

Date ^ yJ^fs1_1/ d

Time(PST) i^^__$:^(Q_

Total counts L 14 9 '1 '1

Count time ^ /0 1_ ^

Bkg C/H ^-1^.'^^_ e'1 21

Bkg cnt time ioJ ^ ^100 .e',n. ^

Analyst 9 aa 9>

I(T

G^ _y,s• qs. 2 sv,/-.J/
fC<i^ ^JC/SS

3-2219
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Pacific Northwest Laboratory

Strontium•90...... PNL•ALO"433 & 431

DF

95240

Customer : SILVERS Date Received 91 12/ 95 Work order ARF(SOM) : ASR 2388
................ ............. ........ ..........

A.L.O. No. BLK-2388 Description :
............... .............................................................

•.-. .99492 ---> 10.00000 ^.-- .99492

Dilution Factor - 1.0102E+01 1.73X

Analysts Historical Yield .9800 +/6.0X

To (separation) 9 / 22 / 95 PST 10 40

Instrument I P.B.C. 2 1 P.B.C 2
d/c Y-90 1 1.8400 1 1.8400

Date ^ 9/22/95 1 9/25/95 1
Time(PST) 13 5 1 9 8
Total counts ^ 283 1 279
Count time 10 1 10
Bkg C/M ^ 28.280 1 27.210
Bkg cnt time ^ 100 1 100

Calculation and Results

Activity Uncertainty.X

Strontium-90 dpm/ml 2.50E+01 w*"**

uCi/ml 1.13E.05

HDA
-Lo

8.31E+01
y OOn, Q

Z• j,f
3.74E-05'^

XS ^^^-4r

Data Entry byIDate^b Iq a_ _

Calculation and Analytical Data Sheet Reviewed by Date ,/ull ^

3-2220



Pacific Northwest Laboratory

! F=

5250

Strontium-90...... PNL-ALO-433 6. 431

Customer : SIlVERS Date Received : 09/ 22/ 95 York order : •(Z^̂ ^ ARF(SDY) ASR 2388

A.L.D. No. BIK-2388 Description

... PipetNos.: IV^

DF 5yy51^ ^^/ 99593

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card ID '^/ S 7 lU Blank card IO 4S ^ f°

Analyst a=-S _Date J J r'lS

To (separation)J^L P5T^^: yU

Instrument ^ P.B.C. - rs= ^ d/o Y-90 1.1^1

Date

ORTime(PST)
l co ntsT t

_I
-'^ I q

I
o a u

Count time. . .. . .
Bkg C/N

-

^Bkg cnt time n.^ IODu.:...

4 4'Analyst /,,a
^T

3-2221
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:

R-VJ
il/-vJ"r.f\r'

Co-60 +/-% C31134 +/-% Ce-137 ./-% Eu-154 +/-% Eu-155 +/-% Am-241 +/-%
Spmple Number uCl/a 6or uQ/a Error 1.1019 Eor uCl/a Bror uq/0 Err uCI/a Eror

Segment 1
95-7941-HiT F/smp 8.49E-03 12 <8.E-03 2.0ff+01 3 <3.E-02
957941-H21 F/dup <6. E-03 <2.E-02 1.77E+01 3 1.16E-01 15
Meon Dtllerence 1.55

RPD 13 x
95-7941-HCB F/bik 1.77E-03 15 1.67E-03 18 4.301-01 4 <4. E-03
95-7941-N3 <6.E-03 <5E-03 3.81E-02 12 <2.E-02 <2.E-02 <2EO2

Segment 2 Drainable Liquid (uCI/mL) ^
95-7932-A1 Arrnp <3. E-03 <3. E-02 1.29E+02 6 <6. E-03 <1. E-01 p. E-02
957932-A2 A/dup <3. E-03 <3. E-02 1.30E+02 6 <6. E-03 <1. E-01 <7. E-02
Mean Difference . 0.D5
RPD 1
95-7932-A3 A/blk <4. E-04 <3. E-04 7.91 E-04 35 <6. E-04 <1. E-03 <6. E-04

Sagment2A
957942-H1 F/snp <2. E-02 <5.E-02 2.39E+01 5 <1. E-01
957942-H2 F/dup <3. E-03 Q.E-02 3.30E+01 3 <6. E-02
Mean Dlnerence 2.93 S
RPD 32 x
957942-H3 F/blk 1.64E-03 15 <4.E-03 9.36E.00 4 <2. E-02

Segment 2D
957943-H1 F/smp 1.94E-03 14 <8.E-03 4.82E+01 3 <4.E-02
95-7943-H2 F/tlup 2.83E-03 17 A.E-03 4.53E+01 3 <3. E-02
Mean Dttference 0.81 0.73
RPD 37 x 6
95-7943-N1 F/snp <6. E-03 <3.E-02 5.23E41 3 <2.E-02 <8.E-02 <8.E-02

Segment 3 Drainable Liquid (uCi/rnL) "
95-7935 A1 A/smp <3. E-03 <4. E-02 1.41 E+D2 6 <7. E-03 <1. E-01 <7. E-02
95-7935.A2 A/tlup <3. E-03 <3. E-02 1.37E+02 6 <7. E-03 <1. E-01 <7. E-02
Mean Ditlerence 0.17

R7D 3

Segment 3A
967944-1-i1 F/xnp 3.29E-03 10 AE-03 4.34E+01 3 <4. E-02
957944-1-12 F/oup 2.30E-03 13 <6E-03 4.96E+01 4 <3. E-02
Meon Diyerence 1.11 1.31

RPD 35 x 13 x
95 794G-Nl FLsrnp 7.82E-3 6 c7E-03 4.33E+1 6 <4.E-03 <2.E-02 <3. E-02

Segment4A
95-7945-Hi F/Ynp 1.32E-02 3 <5.E-03 7.05E+01 3 3.93E-02 3 3.83E-02 8 1.94E-02 45
95-7945-1-12 F/tlup 5.44E-03 5 4.E-03 7.21E+01 3 3.54E-02 3 3.67E-02 8 1.64E-02 40

MeonDnerence 608 $ 0.26 1.23 0.19 0.14
R?D 63 x 2 10 x 4 17 x
95-7945 H3 F/blk 2.22E-03 9 <6.E-04 6.05E-02 4 <2. E-03 Q. E-03 <2. E-03

Segment 4B
95-7946+I1T F/srrp 6.21E-03 14 <2.E-02 1.13E+02 3 8.28E-02 4 8.62E-02 12 A.E-02
95-7946-H21 F/dup 7.75E-03 11 <2.E-02 9.48E+01 3 6.20E-02 5 6.75E-02 14 320E-02 65
Meon Dttference 0.63 2.06 $ 2.29 $ 0.67
RPD 22 x 18 x 29 x 24 x
967946-HCB F/blk 1.75E-03 16 <1.E-03 Q E-03 Q E-03 <3. E-03

Segment 4C
957947-1--1 F/anp <3. E-02 <4.E-01 120E.03 5 <2. E-01 <2 E.00 4. E-01
95-7947-H2 F/tlup <3. E-02 <4.E-01 1.34E+03 5 Q. E-01 <2. E+00 <7. E-01
Meon Dmerence 0.78
RPD 11

Segment 4D
957943-Hl F/smp <4. E-02 <5.E-01 2.06E+03 5 <2 E-01 Q E+00 <1. E+00
95-7948-H2 F/tlup <4. E-02 <5.E-01 2.12E+03 5 Q. E-01 Q. E+00 <2. E.00

Mean Difference 0.13
RPD 2

S - tne mean tliflerence resAt Is preoter ttwn or epud to 1.96 tttere 6 95%conMence tnat tt,e two reuHS are not equd

Ynp . SaTple. tlup • dlJficOte, blk. rneltqGS bla'rk

F. KOH - KN03 "on in r-D orudde. FZ . Na202 - NoDH FuSon in Zr audde. A. Add Does^

•• Only Drdnoble Liqutd sampes we reponed in uCl/rnL. ^'^'7 ^" ^"
3
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Battelle Pacific Northwest Laboratory
Analytical Chemistry Laboratory BY-108 Homogeneous Test

Radiochemistry Group - 325 Bldg. 9/19/95

Gamma Energy Analysis, (PNL-ALO-450II) : Silvers K28872

Cognizant Scientist: q^-^ q^S

Review: I Itc \a -^n 4^919e^

ALO ID
Client ID

GEA
Filename

Measured Activities (microCuries/g)

Co-60 Cs-134

Error +l- Error +/-

Cs-137
Error +/-

Am-241
Error

95-7941-H1T T1827 <3. E-2 <9. E-2 2.05E 1 <2. E-1

5% C^

95-7941-H2T G0072 4.50E-3 <1. E-2 1.81E 1 7.87E-2

13% 4% 19%

95-7941-HCB G0071 3.11E-3 1.95E-3 3.97E-1 4.E-3
9% 14% 4%

95-7941-H1B G0073 4.19E-3 <2. E-2 2.40E 1 <4. E-2
14% 4%

95-7941-1-120 H0056 2.17E-3 <1. E-2 2.04E 1 <5. E-2
22% 3% -r)

fll

95-7946-H1B T1823 <6. E-2 <4. E-1 1.12E 2 <8.E-1
5%

95-7948-1-12B T1824 <B. E-2 <3. E-1 1.02E 2 <8. E-1
5%

95-7946-HIT T1825 <2. E-1 <4. E-1 1.15E 2 <9. E-1
5%

95-7946-H2T T1826 . <8. E-2 <3. E-1 9. 18E I <8. E-1
5%

95-7946-HCB H0055 <2. E-3 2.30E-3 2.06E-1 <4. E-3
12% 4%

Note: K-40 was detected in samples, but not reported.

SST.XLS I of I



T^c `?"-!:-
Battelle / Pacific Northwest Laboratories 1-SEP-1995 14:56:21.98 Z^2Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)
Sample Title: 95-7941-H1T C99.BY108 SST K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP_T1827.CNF;2
Analys. File: ND_SC ASF:SST.asf

Effic. File : DKA200:(USER.SCUSR.EFF]EFF T8SCV
Library File: nd_sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;26 - 29-AUG-1995 12:57:12

Acquisition time : 1-SEP-1995 14:26:12. Sample quantity: 9.98020E-03 GSample (E0I) time: 1-SEP-1995 14:26:10. Sample geometry: T8SCV
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:30:01.11 0.1%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi / G uCi G %Error Status
CS-137 661.66 85.20* 4.904E-02 2.054E+0 +01 OK

Final Mean for I Valid cs = 2.054E+01+, /- 1 .007E+00 ( 4.90% ^

Flag: "*" = Keyline

3- 2226
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Post-NID Peak Search Report Pa g e 2
Sample ID : 95-7941-H1T C9 Acquisition date : 1-SEP-1995 14:26:12

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 661.88* 5704 1.73 883.32 876 14 1.4 CS-137 20.5

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum O (uCi/G)

K-40 7. 1460.83 7.0209E-01
C0-60 1. 1332.50 2.9533E-02
SR-85 127. 514.00 1.2792E-01
RU-103 157. 497.05 1.5419E-01
RU-106 42. 621.92 8.8712E-01
SB-125 296. 427.88 5.5596E-01
CS-134 39. 604.71 8.4226E-02
CE-144 444. 133.54 7.2466E-01
EU-152 2. 1408.01 1.8699E-01
EU-154 1. 1274.51 7.4457E-02
EU-155 392. 105.31 3.1100E-01
TH-228 389. 238.58 2.5885E-01
AM-241 354. 59.54 1.8635E-01

3- 222:
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PacificNorthwest Laboratory

Gamma-Spectroacopy..... PNL-ALO-450

Customer : SST Date Received : 09/ 01/ 95 Work order : K2B972 ARF(SDW) T19o-TV[-02

A.L.O. No. : qs 7S W•H/1Description : C99.BY108

Pipet Nos.:

OF -_^ • /J4V 5'^ ^°^ ---
O

Pipet checks are recorded on labsheets by pipet monber

Data Path: _ Direct to customer _ Kold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector: RACK FOG Y-GeLi A-40% B-40% C-70% D-70%

File: I (So2I

5SIAIT`.S
Analyst

D •oo9^C98o^

.3 222?
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Battelle / Pacific Northwest Laboratories 1-SEP-1995 14:43:37.38
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7941-H2T C99.BY108 SST K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP_G0072.CNF;1
Analys. File: ND_SC_ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLW M
Library File: nd_sc_lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG G.CNF;5 - 25-AUG-1995 16:20:08

Acquisition time : 1-SEP-1995 14:13:00. Sample quantity: 1.01887E-02 G
Sample ( E0I) time: 1-SEP-1995 14:13:00. Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:30:23.96 1.3%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Ener yy %Abn %Eff uCi/G uCi / G %Error Status
C0-60 1173.24 99.90 1.791E+00 5.307E-03 5.307^E-03 15.41 OK

1332.50 99.98* 1.585E+00 3.812 - OK

Final Mean for 2 Valid Peak 4.504E-03+/- 5.561E-04 ( 12.35Y.)

Nuclide Type: fission
Uncorrecte

Nuclide Energy %Abn %Eff uCi/G
CS-137 661.66 85.20* 3.123E+00 1.808E+01

Final Mean for 1 Valid Pea = 1.808E

ay Corr 1-Sigma
uCi/G %Error Status
fl0 8E+01 3.47 OK

6.282E-01 ( 3.47%)

AM-241 59.54 35.90* 4.401E+00 7.866E-02

Final Mean for 1 Valid Peak 866E

Flag: "*" - Keyline

1.433E-02 ( 18.22%)

3 2229
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Post-NID Peak Search Report Pag e 2
Sample ID : 95-7941-H2T C9 Acquisition date : 1-SEP-1995 14:13:00

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides AcuL Gyi%

0 36.79 858 1.11 97.08 96 6 13.0
0 59.73 843 0.99 158.19 154 9 18.1 AM-241 7.866E-02
0 661.48 326560 1.77 1761.73 1749 24 0.2 CS-137 18.1
0 795.52 46 1.61 2118.92 2111 17 23.1
0 1173.15* 64 1.67 3125.20 3115 21 15.3 CO-60 5.307E-03
0 1333.24* 41 1.72 3551.79 3541 17 19.8 CO-60 3.812E-03

Minimum Detectable Activity Report

Bckgnd Ener y MDA
Nuclide Sum ( keV? (uCi/G)

K-40 20. 1460.83 1.9663E-02
SR-85 5120. 514.00 1.2616E-02
RU-103 6098. 497.05 1.4970E-02
RU-106 1998. 621.92 9.4571E-02
SB-125 9642. 427.88 5.0009E-02
CS-134 2221. 604.71 9.7593E-03
CE-144 7275. 133.54 5.2731E-02
EU-152 3. 1408.01 3.7696E-03
EU-154 29. 1274.51 6.5199E-03
EU-155 6625. 105.31 2.5559E-02
TH-228 8864. 238.58 2.0399E-02

2230
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Pacific Northwest Laboratory 5226

Camma-Spectroscopy..... PNL-ALO-450

Custonler : SST Date Received : 09/ O1/ 95 Work order : K?8872 ARF(SDY) ^ T195-TYC-02

A.L.O. No. : 95-794t-H2T Description : C 99nring

Pipet Nos

OF
,

9P y ,^^ a•S__ 0^O

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalyttcal

Storage Path: _ Direct to A.L.O.

Analyst

!

Counting Infarmation:

Detector: TRACK FOG Y-GeL +F40X g-40X C-70X D-70X r IFD<

File: ^0O0^_ .^•^I'^Q)

Analyst

^Gw.p^Z S•^ .

o. o,lo

3 -223'.
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Battelle / Pacific Northwest Laboratories 1-SEP-1995 14:07:19.91
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-07941-HCB METHODS BLK C99.BY108 SST K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_G0071.CNF;1
Analys. File: ND SC_ASF:SST.asf

Effic. File : DKA200:(USER.SCUSR.EFF]EFF GOGSV10MLW M
Library File: nd_sc lib:sst-08-27-93.n1b- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;S - 25-AUG-1995 16:20:08

Acquisition time : 1-SEP-1995 12:27:08. Sample quantity: 1.10000E-02 G
Sample ( E01) time: 1-SEP-1995 12:27:07. Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:02.61 0.0%

Peak Search Sens.: 5.00000
Eng. To). ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nuclide Energy %Abn %Eff
UncuC^e/ Gted DecuyiCGrr 1

%Ergror Status
K-40 1460.83 70.67* 1.460E+00 1.146E-02 1 C-0Y-23.60 OK

Final Mean for 1 Valid Peaks = 6E-02±/- 2.704E-03 ( 23.60%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi^G %Error Status
C0-60 1173.24 99.90 1.790E+00 3.039E-03 3.039 -03 11.52 OK

1332.50 99.98* 1.586E+00 3.205E-03 3 .205 E-03 13.37 OK

Final Mean for 2 Valid Peak 106E-03±/- 2.711E-04 ( 8.737)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi/G %Error Status
CS-134 563.24 8.38 3.614E+00 ----- Line Not Found ----- " Absent

569.32 15.40 3.579E+00 - ---- Line Not Found ----- Absent
604.71 97.60* 3.393E+00 2.316E-03 2.316E-03 20.70 OK
795.87 85.40 2.622E+00 1.774E-03 1.774E-03 18.66 OK
801.95 8.73 2.603E+00 --- -- Line Not Found ----- Absent

Final Mean for 2 Valid Peak 1.949E-03+,- 2.724E-04 ( 13.98%)

3-2232



Nuclide Line Activity Report ( continued) Pa 9e2
Sample ID : 95-07941-HCB M Acquisition date : 1-SEP-1995 1Z:27:08

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi G %Error Status
CS-137 661.66 85.20* 3.124E+00 3.973 01 3 . OK

Final Mean for 1 Valid Peaks 3.973E-01+/- 1.401E-02 ( 3.53%)

Flag: "*" - Keyline

3-2233



l , R^V.^
Post-NID Peak Search Re port
Sam le ID : 95-07941-HCB M

Pa ye• 3p Acquisition date : 1-SEP-199 5 12:27:08

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 604.34 187 1.46 1609.46 1602 16 20.4 CS-134 2.316E-030 661.47 25820 1.81 1761.69 1749 23 0.6 CS-137 0.397
0 795.78 97 1.49 2119.60 2113 18 18.3 CS-134 1.774E-030 1173.35` 133 1.73 3125.72 3116 23 11.4 C0-60 3.039E-03
0 1332.59* 124 2.14 3550.08 3539 26 13.3 C0-60 3.205E-03
0 1461.21* 44 1.45 3892.81 3882 22 23.5 K-40 1.146E-02

Minimum Detect able Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum ( keV ) (uCi/G)

SR-85 512. 514.00 1.1091E-03
RU-103 567. 497.05 1.2686E-03
RU-106 222. 621.92 8.7526E-03
SB-125 915. 427.88 4.2798E-03
CE-144 749. 133.54 4.7026E-03
EU-152 13. 1408.01 2.1805E-03
EU-154 39. 1274.51 2.0817E-03
EU-155 757. 105.31 2.4002E-03
TH-228 914. 238.58 1.8204E-03
AM-241 673. 59.54 3.1561E-03

3-2234



e 1x^ ^

Pacific Northwest Laboratory 5226

Gamma-Spectroacopy..... pNL-ALO-450

Customer : SST Date Received : 09/ 01/ 95 Work order : K]9872 ARF(SDY) ti95-TVC-02

A.L.D. No. 95-7941-HLB Description : C 99BY10B

Pipet Nos.:

___ ___DF
iUd

--- 3r y3o5. . ___ ...j
^ .rs

GJ PP61PPipet checks are recorded on labsheets by pipet number

Data Path: Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

f

Analyst

Counting Information:

Detector: TRACK FDG Y-GeL ^a0% B-40% C-70% 0-70%

File: 'T' 9I^I9S
Analyst

<^IQ

0 .0107 9̂Jy5
/

3-2235

S



Battelle / Pacific Northwest Laboratories 2-SEP-1995 10:33:34.32Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)
Sample Title: 95-7941-H1B C99.BY-108 SST K28872

Config. File: DKA207:[USER.SCUSR.A.RCHIVE]SMP G0073.CNF;1
Analys. File: nd_sc_asf:SST.ASF -

Effic. File : DKA20^:[USER.SCUSR.EFF]EFF GOGSVIOMLW M
Library File: nd_s-_);b:sst-08-27-93.nlb-

Backgnd File: DIC42C^:[USER.SCUSR.AQCHIVE]BKG_G.CNF;S - 25-AUG-1995 16:20:08

Acquisition time ::-SEP-1995 14:52:20. Sample quantity: 1.02086E-02 GSa- '" --1995 14.7::19. Sample geometry: PO-GSV-IOML-W
El r: : 0.00.09

_30:31.70 1.7%

Pea:c Se^:=.: 5.00000.
En-. p.75 Half life ratio: 8.00
Eric , Systematic Erro: 0.00
Abun_ ncz limi: : 70.00 WTM error limit: 3.00

An '_ 'i16.5 V2.2 ENBACK VI.5 NID V3.1
V1.8 ".ACT V2.5

Nuc„': Lire P-t; + ;"rt

Nuc"
Uncorrected Decay Corr 1-Sigma

Na-" YEff uCi/G uCi/G %Error Status
CC 60 1173.2.y 99.90 1.791' ^_0 4.061E-03 4.061E-03 23.07 OK

l331,5D 9`1.9$'''' 1 5a -c`0 4.273E-03 4.273E-03 16.89 OK

31 :_. 2 Valid r:>! ^ 4.194E-0_+,/ 5.718E-04 ( 13.63%)

Nucl'
Uncorrected Decay Corr 1-Sigma

Nuc- = %E`f uCi /G uCi G %Error Status
CS-137 L6(.1,1, 85.]D' 3.12- =:^0 2.401^E+01 2 .401^+01 3.47 OK

Valid ? z ^ 2.401E+0 +/- 8.337E-01 ( 3.47%)

F1= : - .

3-2236



Posr-"•D
SaT.'. D

r t
95 / '7 Acquisition date :

Pa y e 2
1-SEP-1995 14:52:20-

It E e °^y '^== ." 'HM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

5 35 .59 1). 91 96.54 93 16 3.2 4.OOE+01
5 5 21 1. 37 99.E2 93 16 6.3
5 u1 1. 38 103.'0 93 16 12.2
0 F1 3 -^. . 79 1761.73 1749 24 0.2 CS-137 24.0
0 1;' . 32 3124.73 3112 21 23.0 C0-60 4.061E-03
0 12 .3;* _. 40 3549.31 3539 18 16.8 CO-60 4.273E-03

Mini . ity Repcrt

Ener y MDA
Nuclid- (uCi/G)

K-40 33, 1110.83 2.5208E-02
SR-S5 4937. 00 1.4656E-02

' lOb ^ ^' ^^7.05 1.7444E-02
0901E-011R!'- ^ 2 .

SF-115 ( fl38,
^

y1 . 68
0 71

5.7591E-02
1377E-021CS-13y

'
u30,
00

.6
541 2

.
6 0772E-02CE-1 W .97 .

EU j^4

y,
; O1
51

4.3442E-03
8095E-034- .

E!'-155 8592, . 31
58

2.9050E-02
3017E-022^B J3

^1
. .

AM-2K1 779 . `.fi.`-4 3.8583E-02



D-t°ltA-DF-1l^REV.
Pacific Northwest Laboratory S226

.'• . Gamma-Spectroacopy..... PNL-ALO-650

Customer : SST Date Received : 09/ 01/ 95 Work order K28872 ARF(S0Y) T195-TV[-02

A.L.O. No. : . 95-7961-NRI Description : C99- BY-108

Pipet Nos.:

OF ___
•^(JL^d ` /!/(J

9./^'S___b
A-J, aj ,U ^1

Pipet checks are recorded an labsheets by pipet number

Data Path: _ Direct to custamer _ Hold for Radioanelytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector: TRACK FOG Y-Gell A-40 6-60X -70

File: Lf1nn1 ^ •^'.r 1^^9^
na^ s3s.-

0 o^oaos^^

• . ,



Battelle / Pacific Northwest Laboratar3es 1-SEP-1995 14:53:08.08
Analytical Chemistry Laboratory Gaama Energy Analysis (GEA)

Sample Title: 95-7941-H2B C99.BY-108 SST K28872

Config. File: DKA200:EUSER.SCUSR.ARCHIVE]SMP H0056.CNF;1
Analys. File: ND_SC_ASF:SST.asf -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File; nd_sc lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG H.CNF;5 - 25-AUG-1995 16:21:59

Acquisition time : I-SEP-1995 14:21:11. Sample quantity: 1.28004E-02 G
Sample ( E0I) time: 1-SEP-1995 14:21:10. Sample geometry: PO-GSV-10ML-W
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:31:43.60 5.4%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 HID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi / G %Error Status
CO-60 1173.24 99.90 1.483E+00 2.889E-03 2.889E-03 23.18 OK

1332.50 99.98* 1.318E+00 1.536E- 03 1 5i6F-rt3- da ?^ --g

Final Mean for 2 Valid Peaks 174E-03+/- 4.600E-04 21.15%)

---^_

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 2.547E+00 2.035E+01 2.035E+01 2.82 OK

Final Mean for 1 Valid Peak 2.035E+r+/- . 740E-01 ( 2.82"

Flag: "*" = Keyline

3- 2239



REV.J

Post-NID Peak Search Report Pag e 2
Sample ID : 95-7941-H2B C9 Acquisition date : 1-SEP-1995 14:21:11

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

9 35.26 3088 0.91 93.70 91 29 2.5 1.45E+01
9 36.53 2900 1.44 97.09 91 29 5.1
9 38.06 2538 1.59 101.18 91 29 6.8
9 39.69 1809 1.62 105.51 91 29 9.5
9 41.34 1313 1.64 109.93 91 29 13.1
9 43.34 564 1.11 115.24 91 29 22.8
0 661.41 376348 1.81 1763.89 1751 24 0.2 CS-137 20.3
0 795.87 20 1.21 2122.55 2111 18 60.6
0 1173.34* 36 3.06 3129.42 3120 19 23.2 C0-60 2.889E-03
0 1332.68* 17 1.81 3554.44 3543 20 41.2 C0-60 1.536E-03

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum ( keV ) (uCi/G)

K-40 19. 1460.83 1.8533E-02
SR-85 6088. 514.00 1.3490E-02
RU-103 7347. 497.05 1.6119E-02
RU-106 2061. 621.92 9.3890E-02
SB-125 11404. 427.88 5.3417E-02
CS-134 2353. 604.71 9.8252E-03
CE-144 7259. 133.54 5.3572E-02
EU-152 3. 1408.01 3.6067E-03
EU-154 16. 1274.51 4.6203E-03
EU-155 6447. 105.31 2.6669E-02
TH-228 9528. 238.58 2.0823E-02
AM-241 5459. 59.54 4.2672E-02

^, ..

3- 2240



RcV.. '
Pacific Northwest Laboratory 5226

Gamma-Spectroscopy..... PNL-ALO-450

Customer : SST Date Received : 09/ 01/ 95 Work order K28972 ARF(SDY) T195-TYG02

A.L.O. No. 95-7941-1128 Description : C 99 RY-108

Pipet Nos.:

OF ___•I(3^/ ^ /(1(^
___

7•^/,^UJ__

^ ,N-^ ^ 3 ^o ^u^.^'^^
Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information: ^

Detector: TRACK FOG Y-GeLi A-4 -0=<D C-70X D-70X

File:^_ •I^ ^^1/ `j)

Analyst

Ddlagq^`^^

3-22,



J,':J1Dr_^^REV_

Battelle Pacific Northwest Laboratories 1-SEP-1995 13:23:12.37
Analytica Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-H1B C99.BY-108 SST K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1823,CNF;1
Analys. File: nd_sc asf:SST.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;26 - 29-AUG-1995 12:57:12

Acquisition time : 1-SEP-1995 12:34:18. Sample quantity: 9.95000E-03 G
Sample ( E0I) time: 1-SEP-1995 12:34:18. Sample geometry: TBSCV
Elapsed live time: 0 00:15:00.00
Elapsed real time: 0 00:15:03.17 0.4%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.903E-02 1.117E+02 1. K

Final Mean for 1 Valid Peaks .117E+02+/- 5.339E+00 ( 4.78%)

Flag: "*" - Keyline

3-22^I2



Post-NID Peak Search Report Page 2
Sample ID : 95-07946-H18 Acquisition date : 1-SEP-1995 1Z:34:18

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides AcuC Gy%

0 661.90* 15465 1.73 883.35 876 14 0.8 CS-137 112.

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum () (uCi/G)

K-40 2. 1460.83 7.5285E-01
C0-60 1. 1332.50 5.3174E-02
SR-85 367. 514.00 4.3544E-01
RU-103 431. 497.05 5.1180E-01
RU-106 95. 621.92 2.6894E+00
SB-125 820. 427.88 1.8554E+00
CS-134 124. 604.71 3.0000E-01
CE-144 1385. 133.54 2.5679E+00
EU-152 0. 1408.01 0.0000E+00
EU-154 4. 1274.51 2.9873E-01
EU-155 1360. 105.31 1.1614E+00
TH-228 1065. 238.58 8.5940E-01
AM-241 1593. 59.54 1.9303E-01

3- 2243



Pacific Northwest Laboratory

Camma-Spectroacopy..... PNL-ALO-450

5226

Custoner : SST Date Received : 0B/ D1/ 95 Vork order : K7B677 ARF(SDV) TI95-TVC-02

A.L.O. No. : 95-7946-H1B Description : C 99_ BY-108 I

Pipet Nos.:

OF .7 /do
---y'53d-S---

9 <"--^ 1,14 4-0 /rz Co,.^14/
Pipet checks are recorded on lebsheets by pipet number

Data Path: _ Direct to custamer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information

Detector: TRACK FOG Y-GeLi A-40X B-40X C-70% D-70X E_LEPS

File: 1 1 '} 3

Analyst Iz j6c:^ Oate '

p.oo9950 ^

3-2244



Battelle / Pacific Northwest Laboratories 1-SEP-1995 13:29:52.81
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-H2B C99.BY-108 SST K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1824.CNF;1
Analys. File: nd sc asf:SST.ASF -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF T8SCV
Library Fi7e: nd_sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;26 - 29-AUG-1995 12:57:12

Acquisition time : 1-SEP-1995 12:52:17. Sample quantity: 9.50300E-03 G
Sample ( EDI) time: 1-SEP-1995 12:52:16. Sample geometry: T8SCV
Elapsed live time: 0 00:15:00.00
Elapsed real time: 0 00:15:02.79 0.3%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors ro p a ated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.903E-02 1.018E+02 1.018E+02 4.79 OK

Final Mean for 1 Valid Pea 1.018+02+/- 4. 4.79Y.

Flag: "*" = Keyline

3-2245



} -£D!.:'i^4-DP- I^S , REV. /
Post-NID Peak Search Re p ort
Sam l ID 95 07946 H2B

_ -

d
Pag e 2

p e : - - Acquisition ate : 1-SEP-1995 12:52:17

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 661.89* 13457 1.74 883.34 876 14 0.9 CS-137 102.

Minimum Detectable Activity Report

Bckgnd Energy
Nuclide Sum (uCi/G)

K-40 5. 1460.83 1.2464E+00
CO-60 2. 1332.50 7.8737E-02
SR-85 297. 514.00 4.1013E-01
RU-103 413. 497.05 5.2471E-01
RU-106 105. 621.92 2.9601E+00
58-125 712. 427.88 1.8100E+00
CS-134 107. 604.71 2.9230E-01
CE-144 1215. 133.54 2.5187E+00
EU-152 1. 1408.01 2.7773E-01
EU-154 2. 1274.51 2.2869E-01
EU-155 1217. 105.31 1.1507E+00
TH-228 908. 238.58 8.3084E-01
AM-241 1424. 59.54 7.8500E-01

3-2246



Pacific Northwest Laboratory 5226

Canuna-Spectroscopy.....PNL-ALO-450

Custwner : SST Date Received : 09/ D1/ 95 Work order : K2B872 ARF(SOV) T195-TVC-02

A.L.O. No. 95-7946-N20 Description : C99. BY-lOB

Pipet Nos,:

DF .O1J7^ /JD
--___ ___ ___ ___

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customeF _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.D.

Analyst

Counting information

Detector: TRACK OG Y-GeLi A-4C% B-40% C-70% D-70% E_LEPS

^
File: ^ ^t7^

,
14

Analyst ^^'A^, Qm-^ Date ' i

S°wne^ e
s'Cl

0 oc:^1^5o
xr. qfi^^^

3- 2247



-DP•1q_i: R_V_ I

Battelle / Pacific Northwest Laboratories 1-SEP-1995 1I:31
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-H1T C99.BY-108 SST K28872

Config. File: DKA200:lUSER.SCUSR.ARCHIVE]SMP_T1825.CNF;1
Analys. File: ND_SC_ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;26 - 29-AUG-1995 12:57:12

Acquisition time : 1-SEP-1995 13:16:39. Sample quantity: 9.95000E-03 G
Sample (E0I) time: 1-SEP-1995 13:16:38. Sample geometry: TBSCV
Elapsed live time: 0 00:15:00.00
Elapsed real time: 0 00:15:03.33 0.4%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

'Nuclide Energy %Abn 7Eff uCi G uCi G %Error Status
CS-137 661.66 85.20* 4.903E-02 1.15 OK

Final Mean for 1 Valid Pe - 1.154E+02+/- 5.512E+00 ( 4.78

Flag: "*" = Keyline

,3- z248



Post-NID Peak Search Report Page• 2Sample ID : 95-7946-H1T C9 Acquisition date : 1-SEP-1995 13:16:39

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 43.87 402 1.46 58.91 55 9 24.9
0 75.06* 141 0.89 100.53 98 7 50.9
0 661.91* 15977 1.74 883.36 877 13 0.8 CS-137 115.

Minimum Detectable Activity Report

Bc kgnd Energy MOA
Nuclide O (uCi/G)

K-40 4. 1460.83 1.0647E+00
C0-60 4. 1332.50 1.0635E-01
SR-85 374. 514.00 4.3984E-01
RU-103 485. 497.05 5.4325E-01
RU-106 139. 621.92 3.2486E+00
SB-125 779. 427.88 1.8083E+00
CS-134 152. 604.71 3.3156E-01
CE-144 1431. 133.54 2.6103E+00
EU-152 0. 1408.01 0.0000E+00
EU-154 2. 1274.51 2.1124E-01
EU-155 1419. 105.31 1.1865E+00
TH-228 1066. 238.58 8.6008E-01
AM-241 1714. 59.54 8.2273E-01

3- 2249



Pacific Northwest Laboratory
REVL

5226

canuna-Spectroacopy..... PNL-ALO-450

Customer : SST Date Received : 09/ 01/ 95 Work order : K79872 ARF(SDW) T195-TYC-02

A.L.O. No. : ys -/^^ 7 Descrlptton : C99 BY-108

Pipet Nos.:

OF --- ---
. d^ s`..v r"o ^o .tyu^JC c/

--- ---

. Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer

Storage Path: ` Direct to A.L.C.

Analyst

Counting Infomiatfon:

Detector: TRACK FOG Y-GeLi A-40% B-40X C-70X D-70%

Fi1eT(Sas
Analyst

4^^^1e S^L

^.ooqlqZ^)o
^

3225(

Nold for Radioanalytical



FEV
ja

1^-5 `C`I TCi
Battelle / Pacific Northwest Laboratories 1-SEP-1995 13:59:01.82
Analytical Chemistry Laboratory Gamna Energy Analysis (GEA)

Sample Title: 95-7946-H2T C99.BY-108 SST K28872

Config. File: DKA200:(USER.SCUSR.ARCHIVE]SMP_T1826.CNF;1
Analys. File: ND_SC ASF:SST.asf

Effic. File : DKA200:(USER.SCUSR.EFF]EFF TBSCV
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;26 - 29-AUG-1995 12:57:12

Acquisition time : 1-SEP-1995 13:43:48. Sample quantity: 9.85110E-03 G
Sample ( E0I) time: I-SEP-1995 13:43:48. Sample geometry: T8SCV
Elapsed live time: 0 00:15:00.00
Elapsed real time: 0 00:15:02.59 0.3%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

C5^137e 661r66 85A20* 4.903E-02 9c183E+O1

d D9 c183CGrr
1%Er9ror StOaKus

U

Final Mean for I Valid Pea 9.183E+01+/- 4.403E+00 ( 4.79%)

Flag: Keyline

3-2251



, • ^ ^^ ,^, • DP-^ REV.-I^ `.•,'iv-vJ-..Nr '

Post-NID Peak Search Report Page• 2Sample ID : 95-7946-H2T C9 Acquisition date : 1-SEP-1995 13:43:48

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 661.90* 12585 1.75 883.35 876 14 0.9 CS-137 91.8

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum O (uCi/G)

K-40 2. 1460.83 1.6041E-D1
C0-60 2. 1332.50 7.5955E-02
SR-85 280. 514.00 3.8402E-01
RU-103 335. 497.05 4.5589E-01
RU-106 91. 621.92 2.6504E+00
58-125 658. 427.88 1.6785E+00
CS-134 105. 604.71 2.7847E-01
CE-144 1056. 133.54 2.2648E+00
EU-152 0. 1408.01 0.0000E+00
EU-154 2. 1274.51 1.9454E-01
EU-155 1119. 105.31 1.0642E+00
TH-228 888. 238.58 7.9281E-01
AM-241 1275. 59.54 7.1658E-01
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Gamma-Spectroscopy..... PNL-ALO--450

Customer : SST Date Received : D9/ 01/ 95 Vcrk order : K98872 ARF(S0Y) T195-TV[-02

A.L.D. No. 95-7946-H7T Descrlptlon C 99 BY-10B

Pipet Nos.:

OF --- • 0 Sfo7_^1
^ + a r / ^a icu

Pipet checks are recorded on lebsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst YT a

Counting Information

tor: RAC FDG Y-GeLiDetec A-40% B-40% C-70% 0-70% E_LEPS

File I 1OOII^' 1I

Analyst

D.oo
q

Ig!51 I

3- 2253
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Battelle / Pacific Northwest Laboratories 1-SEP-1995 14:13:54.04
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-07946-HCB METHODS BLK C99.BY-108 S5T K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP H0055.CNF;1
Analys. File: ND_SC ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File: nd sc_lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;S - 25-AUG-1995 16:21:59

Acquisition time : 1-SEP-1995 12:28:51. Sample quantity: 1.00000E-02 G
Sample (EOI) time: 1-SEP-1995 12:28:50. Sample geometry: P0-GSV-10ML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:44:49.32 4.6%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Deca Corr igma

Nuclide Ener gy %Abn %Eff uCi / G u %Error Status
K-40 1460.83 10.61* 1.216E+00 4.141E-03 . 41 -03 109.32 OK

Final Mean for 1 Valid Peaks .141E-03+/- 4.527E-03 (109.32Y.)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
CS-134 563.24 8.38 2.937E+00 ----- Line Not Found -- --- Absent

569.32 15.40 2.909E+00 ----- Line Not Found ----- Absent
604.71 97.60* 2.162E+00 2.529E-03 2.529E-03 18.48 OK
795.87 85.40 2.148E+00 2.200E-03 2.200E-03 14.13 OK
801.95 8.73 2.132E+00 - ---- Line Not Found ----- Absent

Final Mean for 2 Valid Pe s- 2.301E-03+/- 2.588E-04 ( 1 1.25%

CS-137 661.66 85.20* 2.547E+00 2.061 - 061 - . OK

Final Mean for 1 Valid Pe s- 2.061E-01+/- 6.201E-03 ( 3.01%)

Flag: Keyline
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Post-NID Peak Search Report Page 2
Sample ID : 95-07946-HCB M Acquisition date : 1-SEP-199 5 12:28:51

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 604.04 151 1.16 1610.87 1602 18 18.3 CS-134 2.529E-03
0 661.38 9926 1.85 1763.82 1751 26 1.1 CS-137 0.206
0 795.70 90 1.58 2122.09 2114 16 13.6 CS-134 2.200E-03
0 1461.14* 12 2.01 3897.10 3885 19109.3 K-40 4.141E-03

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (keV ) (uCi/G)

C0-60 56. 1332.50 1.1894E-03
SR-85 254. 514.00 1.0583E-03
RU-103 241. 491.05 1.1219E-03
RU-106 91. 621.92 7.5929E-03
SB-125 342. 427.88 3.5515E-03
CE-144 345. 133.54 4.4856E-03
EU-152 16. 1408.01 3.1666E-03
EU-154 31. 1274.51 2.4520E-03
EU-155 304. 105.31 2.2220E-03
TH-228 426. 238.58 1.6913E-03
AM-241 297. 59.54 3.8196E-03

-^^i,sJ



Pacific Northwest Laboratory 5226

Ganuna-Spectroecopy..... PNL-ALO-450

Customer : S5T Date Received : 001 01/ 9S Work order : K7BB72 ARF(SDW) T195-TVC-02

A.L.O. No. : 95-7946-NCB Description : C99 BY-10B I

Pipet Nos

DF ^OiI ^ iJ^ HY^vs--- --- --- ---
^ r -^ vJ tz ^. 0AlP,ef

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer ` Hold for Radioanalytical

Storage Path: __ Direct to A.L.O.

Analyst

Counting Information:

Detector; TRACK FOG Y-GeLI A-40 $C-7DX D-70X

File:^___
Analyst

o,olao993^S

.3-- 22:



REV_1

Sheett

Ce-137 Co-60 Am-241
95-7941-HIT 2.05E+01
95-7941-H2'f 1.81E+01 4.54E-03 7.87E-02
blank 3.97E-01 3.11E-03

95-7941-HIB 2.40E+01 4.19E-03
95-7941-H2B 2.04E+01 2.17E-03

95•7946-H1T 1.15E+02

95-7946-H2T 9.18E+01

blank 2.06E-01
95-7946-H1B 1.12E+02
95-7946-H2B 1.02E+02

Page 1
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory
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SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T195-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Rick T. Sleffle DATE: 8/28/95 PREP TYPE: Ni/KOH FUSION

ANALYST: DATE: g^ 1-5-5 CONTROLLING PROCEDURE: PNL-ALO-010

REVIEW: D TE: /^/• pA PLAN: MCS-033 IMPACT LEVEL: 11

CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

ANALYTICAL
PROCEOURE

ANALYTE
OR
ANALYSIS

SAMPLE
Wi

WATER
Wr (g)

TOTAL
VOL
(mL)

SPIKE
10

SPIKE VOL
(mL)

DILUTION

FACTOR
DILUTION
MATRIX

PIPET
CALIB
^mL)

MISC

K28872 95-07941-H1T PNL-ALO-450 GEA +'UQ $AMP

95-07941-1-12T SAMP

OUP

95-07941-HCB /p b''f BuNK

95-07941-H1D D SµIP

95-07941-1-128 SAMP

DUP

.r c 9

HI

C^
(')
CJ

C

Ivl

PAGE_I, OF _7



Batteile Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

V,^I

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORYI

TI NO.: TI95-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Rick T Steel DATE: 0/20/95 PREP TYPE: Ni/KOH FUSION

ANALYST: DATE: CONTROLLING PROCEDURE: PNL-ALO-010

RLVIEW: L D TE: / 9.S OA PLAN: MCS-033 IMPACT LEVEL: II

CORE ID: 99 TANK ID: BY-100

WORK
PACKAGE
NUMBER

ALO
NUMBER

ANALYTICAL
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
Wr

WATER
Wr (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

DILUTION
FACTOR

DILUTION
MATRIX

PIPET
CALIB
(rDL)

MISC

K26672 95.07946-H1T PNL-ALO-450 GEA 6, OO'C. toO SAMP

95-07946-H2T

0 Z
SMtP
DuP

95-07946-HCR ,101 9 BUNK

95-07946-Hi8 o, I I/p SAMP

95-07946-H29

O.IJ S DUPP

(')
LJ

0
T'

X-1

717
m
<

PAGE1 OF 1



Battelle PaciOc Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

^

0

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: TI95-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Rick T teel DATE: 0/20/95 PREP TYPE: NilKOH FUSION

ANALYST: DATE: 5;^5 CONTROLLING PROCEDURE: PNL-ALO-010

REVIEW: L D TE: OA PLAN: MCS-033 IMPACT LEVEL' II

CORE ID: 99 TANK ID: BY-100

WORK

PACKAGE

NUMBER

ALO

NUMBER

ANALYTICAL

PROCEDURE

ANALYTE

OR

ANALYSIS

SAMPLE

WT

WATER

(9)

TOTAL

VOL

(mL)

SPIKE

ID

SPIKE VOL

(ml)

DILUTION

FACTOR

DILUTION

MATRIX

PIPET

CALIB

(mL)

MISC

K28672 95-07946-H1T PNL-ALO-150 GEA 00C'. 00 SAMP

95-079V6-H2T

0 Z
SAMP
DOP

95-07996-HC0 /O / 7 BLANK

95-07946-141 B (). SAMP

95-07916-1-12B

G, i: S
SAMP
DUP

^

(J

C'1

U

s
C-

^-R

1 !

-0
m
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Baltelle Pacific Northwest Laboratories
Analyllcal Chemistry Laboratory
325 Shlelded Analytical Laboratory

C)

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: TI95-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Ric k T. St le DATE: 8/28/95 PREP TYPE: Ni/KOH FUSION

ANALYST: DATE: CONTROLLING PROCEDURE: PNL-ALO-010

REVIEW: 0 TE: ___^// r/• OA PLAN: MCS-033 IMPACT LEVEL: II

CORE ID: ./99 TANK 10: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

ANALYTICAL
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
Wr

WATER
WT (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

DILUTION
FACTOR

DILUTION
MATRIX

PIPET

CALIB
(mL)

MISC

K26e72 95-07941-HIT PNL-ALO-450 GEA SAMP

95-07941-H2T SAMP
BUP

95-07941-HCD ,/Oj'7 Gz, BLµK

95-07941-HiR ^ SAMP

95-07941-H20 SAMP
IX1P

PN 9. 9 4-1

C^
C7
l-7

°̂
-

ŷ ^

I I

70
fll

I^.
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Pacific Northwest Laboratory

AL0 /

Customer : SST

Customer ID

SAMPLE RECEIVING/LOG-IN INFORMATION

Date Received 09/ 01/ 95 Work order : K28871

GEA

ARF(SOY) : TI95-TWC-3

95226

C99,BY108 nq7
95-7941- C99. BYIOB f1, >
95-7941- C99,BTIO8 pG,9 :z

95-7941- C99, BY-108 ri6

^

95-7941- C99, BY-108 d 7B
^,1

LJf}•7fl^ C99. BT-IDB /f,7
95-7946- C99. BT-108 IY A ^
95-7946- C99, BY-108 /YGe
95-7946- C99, BY-108 /r/(^

95-7946- C99, BY-108

....••••.. ............•••°•-•°•°•-......._.....................•---............---............... ......................•--........-•••....................••••...•••• •
^
m̂

^
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DATA REPORT
PNL Analytical Chemistry Lab.
Radioanalytical croup, 325 Building

Client: SST
WP /: IC28872

Cognizant scientist:

Reviewer:

ALO / Custamer ID GEA
uC1/

,,,>
^(,s•'1S`l7• C99,BYIOB

95-7941-H2-% C99. BYIOB

95-7911-HCO C99,BYI08

NB
95-7941-B' C99. BY-IO8

95-7941-H2d C99, BY-106

l/5.74./V y7 ^C99. BT-I08

95-7946-H2 7 C99. BY-106

95-7946-HC6 C99, BY-108

95-7946-H2/3 C99, BY-lOB

09/ 01/ 95

Date:

Date:

<)

f^
C?

^

_4Z

fl'
C
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KOH FUSION SEGMENT AND QUARTER
SEGMENT GEA ANALYSIS

3- 2264.
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DATE TO QC: 09/20/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - GEA - Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-H1T 95-07941-HT2 95-7941-HCB
95-07942-H1 95-07942-H2 95-07942-H3
95-07943-H1 95-07943-H2
95-07944-H1 95-07944-H2

^-2

L L Quality Representative

3 2265
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Batlelle Pacific Northwest Laboratory
Analytical Chemistry Laboratory 95-7941-HIT
Radiochemistry Group - 325 Bldg . 9119/95

Gamma Energy Analysis, (PNL-ALO-450) : Silvers K28872

Co nizant Scientist: /- R D 119/Qg ate: 7

Review : 1^1 _ U_ Dale : q^Lq ^9s

Measured Activities (microCuries/g)

ALO ID GEA Co-60 e S Cs-134 Cs-137 Am-241
Client ID Filename Error +/-

1/
,/d0 Ift Error +/. Enor +/- Error +/-

957941-HiT 00102 8.49E-3 Q <8. E-3 2.02E 1 <3. E-2
12% 3%

95-7941-H2T G0096 <6. E-3 <2. E-2 1.77E 1 1.16E-1
3% 15%

95-7941-HCB G0085 1.77E-3 1.67E-3 4.30E-1 <4. E-3 17
r ^ 15% 18% 4%.

^ 957942-H1 T1900 <2. E-2 <5. E-2 2.39E 1 <1 E-1
^

.
5% V

957942-H2 H0062 <3. E-3 <2. E-2 3.30 E 1 <6. E-2
3%

95-7942-H3 G0086 1.64E-3 <4. E-3 9.36E 0 <2. E-2
15% 4% 7i

f
95-7949-H7 H0063 1.94E-3 <8. E-3 4.82E 1 <4. E-2

14% 3% ^.^

957943-H2 G0101 2.83E-3 <9. E-3 4.53E 1 <3. E-2
17% 3%

95-7944-HI H0064 3.29E-3 <9. E-3 4.34E 1 <4. E-2
10% 3%

957944-H2 G0087 2.30E-03 <8. E-3 4.96E 1 <3. E-2
13% 4%

. Note: K-40 was detected in samples, but not reported.

957941.XLS 1 o11



Battelle Pacific Northwest Laboratories
ynalyt:cal Chemistry Laboratory
325 Shielded AnalYtical LaboratorY

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2300 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 0/31/95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: Z// -5 CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: 24"1 A7^ OA PLAN: MCS-033 IMPACT LEVEL- 11

CLIENT: KURT SILVERS COR/E ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
Wr

WATER
Wr (q(

TOTAL
VOL
(mL)

SPIKE
10

SPIKE VOL
(ml)

DILUTION
FACTOR

DILUTION
MATRIX

PIPET
CALIB
(mL(

MISC

SEE
BELOW

95-07941-HIT • SEE BELOW SEE nELOw sAMP

95-07941-H2T .

70

DUP

95-07941-HCB - . I p rj $ BLANK

95-07942-Ht - 0 O SAMP

95-07942-H2 - Q WP

95-07942-H3 5 BLANK

95-07943-Hi O " SAMP

95-07943-H2 -
O DUP

95-07944-H1 SAMP

95-07944-H2
Zo DUP

K28870 PNL-ALO-421 T. ALPHA

K28871 PNL-ALO-422/423 , AEA 9• 9 9 3 9
L G

K28872 PNL-ALO-450 GEA

K28873 PNL-ALO-431 T. BETA

K28074 PNL-ALO-433/431 Sr-90

K2BB75 PN4AL0-445 U-LASER

UI

f•

Q

^i

L^

L_J

V

rn

70

<

9^
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Battelle / Pacific Northwest Laboratories 18-SEP-1995 -13:59:24.75
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7941-H1T Core 99 BY-108 Silvers K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0102.CNF;1
Analys. File: ND SC_ASF:SST.ASF -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF G3GSV2MLW M
Library File: nd_sc lib:sst-08-27-93.nlb- -'

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 16-SEP-1995 12:48:39 Sample quantity: 2.14300E-03 g
Sample ( E0I) time: 16-SEP-1995 12:48:38 Sample geometry: P3-GSV-2ML-W
Elapsed live time: 1 00:00:00.00
Elapsed real time: 1 00:00:59.82 0.1%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi/g uCi/g %Error Status
K-40 1460.83 10.67* 2.969E-01 2.498E-01 2.498E-01 7.86 OK

Final Mean for 1 Valid Peaks 2.498E-01±/- 1.963E-02 ( 7.86%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Ener yy 9Jibn %Eff uti j g uCi / g %Error Status
C0-60 1173.24 99.90 3.555E-01 7.180^E-03 7.181E-03 20.69 OK

1332.50 99.98* 3.204E-01 9.620 622 - OK

Final Mean for 2 Valid Peaks 8.486E-03+,/- 1.014E-03 ( 11.95Y.)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 5.603E-01 2.019E+01 19E+01 2.52 OK

Final Mean for I Valid Peaks 2.019E+01+ - 5.097E-01.( 2.52X) ^

3- ,2268
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Post-NID Peak Search Report Pag e 3
Sample ID : 95-7941-H1T Co Acquisition date : 16-SEP-1995 12:48:39

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

0 75.05* 387 1.14 199.02 197 7 61.9
0 84.73 872 1.69 224.81 222 7 22.6
0 92.92 1229 1.27 246.64 243 8 17.9
0 185.63 580 1.26 493.68 490 9 49.4
0 661.47* 660257 1.77 1761.71 1749 24 0.1. CS-137 20.2
0 795.76 220 1.93 2119.54 2111 16 19.8
0 911.20 136 1.31 2427.17 2421 13 22.8
0 1173.00 175 3.26 3124.80 3114 22 20.7 CO-60 7.181E-03
0 1332.69 211 2.19 3550.33 3539 21 14.4 C0-60 9.622E-03
0 1461.19 542 2.49 3892.75 3880 28 7.7 K-40 0.250
0 1764.69 71 1.51 4701.52 4691 18 27.6
0 2615.31 214 2.49 6968.21 6955 26 10.2

Minimum Detectable Activity Report

Bckgnd Ener y MDA
Nuclide Sum ( keV^ (uCi/g)

SR-85 10959. 514.00 1..0499E-02
RU-103 12811. 497.05 1..2408E-02
RU-106 3986. 621.92 7,4384E-02
SB-125 21040. 427.88 4..2130E-02
CS-134 4555. 604.71 7..8040E-03
CE-144 20238. 133.54 5.0756E-02
EU-152 167. 1408.01 1.3723E-02
EU-154 224. 1274.51 8.8872E-03
EU-155 17376. 105.31 2.3848E-02
TH-228 21669. 238.58 1.8151E-02
AM-241 13984. 59.54 2.4332E-02

3-22G9
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Battelle / Pacific Northwest Laboratories 15-SEP-1995 03:15:20.04
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7941-H2T C0R99 TANK BY-108 SILVERS K28872

Config. File: DKA200:tUSER.SCUSR.ARCHIVE]SMP_G0096.CNF;1
Analys. File: ND SC_ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF G3GSV2MLW M
Library File: nd sc lib:sst-08-27-93.nlb- '

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;7 - 12-SEP-1995 ]5:43:38

Acquisition time : 14-SEP-1995 15:14:57 Sample quantity: 2.04160E-03 G
Sample ( E0I) time: 14-SEP-1995 15:14:56 Sample geometry: P3-GSV-2ML-W
Elapsed live time: 0 12:00:00.00
Elapsed real time: 0 12:00:25.73 0.1%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi/G uCi/G %Error Status
K-40 1460.83 10.67* 2.970E-01 2.598E-01 . 598E-01 9.40 OK

Final Mean for I Valid Peaks 2.598E-01+
^

/- 2.442E-02 ( 9.40%) ^

Nuclide Type: fission
gy Uncorrected Decay Corr 1-Sigma

CS^137e 661r66 85^20* 5.603E-01 1.774^E+01 1.774^+G 01 XZr53r
StOaKus

Final Mean for 1 Valid Peak s . 74 +01+/- 4.486E-01

AM-241 59.54 35.90* 9.134E-01 1.164E-0 T -01 14.40 OK

Final Mean for 1 Valid Peak 1.164E-01+/- 1.676E-02 ( 14.40°.

Flag: Keyline

3- 21270



Post-NID Peak Search Report Page• 2
Sample ID : 95-7941-H2T CO Acquisition date : 14-SEP-1995 15:14:51

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 59.38 1246 1.18 157.25 152 11 14.3 AM-241 0.116
0 71.02 23 0.84 188.28 185 6480.8
2 72.99* 320 1.06 193.54 190 13 40.2 8.77E-01
2 74.94* 151 0.95 198.72 190 13103.9
0 510.91 811 2.23 1360.50 1354 15 19.6
0 661.45* 276349 1.76 1761.64 1750 23 0.2 CS-137 17.7
0 695.72 99 5.07 1852.97 1844 18 35.8
0 1460.73 269 1.90 3891.53 3879 27 9.2 K-40 0.260
0 2614.60 106 3.07 6966.32 6951 29 13.0

Minimum Detectable Activity Report

Bckgnd Ener y MDA
Nuclide Sum ( keV^ (uCi/G)

CO-60 171. 1332.50 5.8190E-03
SR-85 4747. 514.00 1.4467E-02
RU-103 5586. 497.05 1.7126E-02
RU-106 1648. 621.92 1.0035E-01
SB-125 8814. 427.88 5.7234E-02
CS-134 1960. 604.71 1.0743E-02
CE-144 8507. 133.54 6.9043E-02
EU-152 84. 1408.01 2.0434E-02
EU-154 128. 1274.51 1.4129E-02
EU-155 7303. 105.31 3.2455E-02
TH-228 9158. 238.58 2.4766E-02

3- 22'71



..';,t-ctr ^,_v- l
Pacific Northwest Laboratory 5241

Gamma-Spectroscopy..... PNL-A.LO-45D
d
r

Customer : SILVFRS Date Received : 09/ tP/ 95 Work order ARF(SOY) ASR 238A

A.L.D. No. 95-7941-H2T Description : C - _

b,y
Pipet Nos.:

DF ___
1 /©^^o^ ^VU \ a/ /^yJr^^

___

Pipet checks are recorded on labsheets by pipet number

Data Path: , Direct to custamer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Infmmation:

Detector: TRACK FOG Y-GeLi .F40X B-40X C-70% D-70X

File:a co I( ^._ .7.9^7y/Qi/
Analyst

sr ^^l e S ^

-3- ^A



----- --- ---- ------
ii CJ'?iivl Jr ^^_, flEV.

Battelle / Pacific Northwest Laboratories 13-SEP-1995 08:27:39.98Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)
Sample Title: 95-7941-H2T CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1899.CNF;1
Analys. File: ND SC_ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF TBSCV
Library File: ndsclib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 13-SEP-1995 06:47:27 Sample quantity: 1.00000E-02 GSample ( E0I) time: 13-SEP-1995 06:47:27 Sample geometry: T8SCV
Elapsed live time: 001:40:00.00
Elapsed real time: 0 01:40:03.23 0.1%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 E:NBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
yy Uncorrected Decay Corr 1-Sigma

Ku40
i de

1460r83 10^67* 2.471E-02 3.191EG02 3.191EG02 273r23r
StaOKus

Final Mean for 1 Valid Peaks = 3.191E-02+/- 8.719E-02 ( 273.23%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y"Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.905E-02 1.759E+01 1.759E+01 4.79 OK

Final Mean for 1 Valid Peaks = 1.759E4-01+/- 8.416E-01 ( 4.79%)

Flag: "*" - Keyline

3-2ti73



"'^ DF rys , REV. L
Post-NID Peak Search Report

_
Pa ge- 2

Sample ID : 95-7941-H2T CO Acquisition date : 13-SEP-1995 06:47:27

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 661.69• 16315 1.73 883.07 876 14 0.8 CS-137 17.6
0 1460.98• 2 2.26 1948.93 1944 9273.2 K-40 3.191E-02

Minimum Detectable Activity Report

Bckgnd Energy MOA
Nuclide Sum () (uCi/G)

CO-60 8. 1332.50 2.2447E-02
SR-85 421. 514.00 6.9691E-02
RU-103 466. 497.05 7.9521E-02
RU-106 103. 621.92 4.1741E-01
SB-125 863. 427.88 2.8412E-01
CS-134 158. 604.71 5.0560E-02
CE-144 1312. 133.54 3.7311E-01
EU-152 5. 1408.01 8.8523E-02
EU-154 4. 1274.51 4.2666E-02
EU-155 1171. 105.31 1.6087E-01
TH-228 1146. 238.58 1.3309E-01
AM-241 1069. 59.54 9.6943E-02

3--2^'74



Pacific Northwest Laboratory

Gamma-Spectroccopy..... PNL-ALC,-450

Customer : SILVFRS Date Received : 09/ 12/ oc Vork order ARF(SDV) ASR 2388

A.L.O. No. : 9 5-7941-H7T Description CORE 99 TANK BY-108

Pipet Nos.:

DF b'j`/ ___ ___ ___

„`/ U)
^<CL•J f!d

Pipet checks are recorded on labsheets by pipet nutnber

Data Path: _ Direct to customer Hold for Radioannlytical

Storage Path: ! Direct to A.L.O.

Analyst

Counting Infa ^on:

Detector: RACK i0G Y-GeLi A-40% B-40X C-70% D-70X E_LIEPS

iile: ^
Analyst

I• azy3^k^d^

3-2275



REV_(, 9 ^'(-C'P,6
Battelle / Pacific Northwest Laboratories 13-SEP-1995 10:23:03.73
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7941-HCB CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE)SMP_G0085.CNF;1
Analys. File: ND SC ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLW_M
Library File: nd_sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE)BKG_G.CNF;6 - 2-SEP-1995 10:22:49.

Acquisition time : 13-SEP-1995 08:42:48 Sample quantity: 1.01387E-02 G
Sample ( EOI) time: 13-SEP-1995 08:42:47 Sample geometry: PO-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:02.60 0.0Y.

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uci/G %Error Status
K-40 1460.83 10.67* 1.461E+00 1.518E-02 1.518E-02 23.48 OK

Final Mean for I Valid Peaks - ../- 3.564E-03 ( 23.48%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energ y %Abn %Eff uCi/G uCi/G %Error Status
C0-60 1173.24 99.90 1.791E+00 2.048E-03 2.048E-03 17.44 OK

1332.50 99.98* 1.586E+00 1.428E-03 1 .4 28E-03 27.50 OK

Final Mean for 2 Valid Peak .767E-03+/ 2.643E-04 ( 14.95Y.)^

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy 9.Abn %Eff uCi/G uCi/G XError Status
CS-134 563.24 8.38 3.614E+00 --- -- Line Not Found ---- - Absent

569.32 15.40 3.579E+00 ----- Line Not Found ----- Absent
604.71 97.60* 3.391E+00 1.132E-03 1.132E-03 37.56 OK
795.87 85.40 2.623E+00 2.123E-03 2.124E-03 18.39 OK
801.95 8.73 2.603E+00 - ---- Line N ot Found ----- Absent

Final Mean for 2 Valid P s - 1.670E-03+/- 2.876E-04 (17.22)

3-2:76



REV^_I

Nuclide Line Activity Re p ort ( continued) Pa ge• 2
Sample ID : 95-7941-NCB CO Acquisition date : 13-SEP-1995 08:42:48

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi^G uCi G %Error Status
CS-137 661.66 85.20* 3.123E+00 4.302 -01 4 -01 3.53 OK

Final Mean for I Valid Pe - 4.302E-0 5E-02 ^'3 53^

Flag: "*" - Keyline

3-2ti77



M-DF-^,REV_I.
Post-NID Peak Search Report Pa g e 3Sample ID : 95-7941-HCB CO Acquisition date : 13-SEP-19 95 08:42:48

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 604.64 84 1.42 1610.24 1604 12 37.4 CS-134 1.132E-03
0 661.49 25770 1.78 1761.73 1749 25 0.6 CS-137 0.4300 795.59 107 1.67 2119.09 2110 21 18.0 CS-134 2.124E-03
0 1173.07* 82 2.02 3125.00 3114 19 17.4 CO-60 2.048E-030 1332.49* 51 3.25 3549.80 3538 21 27.5 CO-60 1.428E-03
0 1460.93* 53 3.07 3892.06 3879 23 23.4 K-40 1.518E-02

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (keV ) ( uCi/G)

SR-85 497. 514.00 1.1856E-03
RU-103 540. 497.05 1.3439E-03
RU-106 190. 621.92 8.7855E-03
SB-125 896. 427.88 4.5955E-03
CE-144 756. 133.54 5.1240E-03
EU-152 11. 1408.01 2.2168E-03
EU-154 30. 1274.51 2.0018E-03
EU-155 750. 105.31 2.5931E-03
TH-228 817. 238.58 1.8669E-03
AM-241 746. 59.54 3.6053E-03

3-2278



"^-IC-^J :!'M-DF- /`-?_, REV^
- Pacific Northwest Laboratory 5241

Canuna-Spectroscopy..... PNL-AL0-450

Customer : SILVERS Date Received : 091 121 95 Work order Fke7, ARF(SOY)

I

A5R 1388

A.L.O. No. : 95-7941-NCR Descrlptlon: CORE 99 TANK RY-10R

Pipet Nos

^Ji 5 S_^ ^Da ^ S,yb 3 SOF

fkJe^v x^
-^ • l ^ Ltct,J.^

Pipet checks are rec rded on labsheets by pipet number

Data Path: _ Direct to customer _ Nold for Radtoanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting lnforrtation: K .L1aa^^

Detector: TRACK FOG Y-GeLf 4 0% -40X C-70

So Mp^t b^

.oVlo^387
^

S



^ DD: ^^ DP REv_(
WC2^

Battelle / Pacific Northwest Laboratories 13-SEP-1995 10:34:41.30
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7942-H1 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1900.CNF;1
Analys. File: ND_SC ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd_sc_lib:sst-08-27-93.n1b-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 13-SEP-1995 08:54:28 Sample quantity: 1.15015E-02 G
Sample ( EOI) time: 13-SEP-1995 08:54:27 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:04.74 0.1%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

^

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.905E-02 2.389E+

'^
Final Mean for I Valid Pe = 2.389E+01+/- 1.138E+00 ( 4.76%)

Flag: "*" = Keyline

3- 2280



REV-j_

Post-NID Peak Search Re p ort
Sa l ID 95 794 OR t

Pa g e 2
5mp e : - 2-H1 C Ac quisi ion date : 13-SEP-19 95 08: 4:28

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 75.29* 247 1.40 100.82 95 10 38.0
0 661.66* 25493 1.74 883.03 876 12 0.6 CS-137 23.9

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum O (uCi/G)

K-40 14. 1460.83 2.6177E-01
C0-60 7. 1332.50 1.8256E-02
SR-85 631. 514.00 7.4158E-02
RU-103 690. 497.05 8.4140E-02
RU-106 181. 621.92 4.8084E-01
SB-125 1449. 427.88 3.2007E-01
CS-134 176. 604.71 4.6338E-02
CE-144 1983. 133.54 3.9883E-01
EU-152 5. 1408.01 7.6966E-02
EU-154 10. 1274.51 6.1865E-02
EU-155 1704. 105.31 1.6874E-01
TH-228 1646. 238.58 1.3868E-01
AM-241 1403. 59.54 9.6586E-02

3-2281
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Paoific Northwest Laboratory

Gamma-Spectroscopy...

Customer : SILVERS Date Received

A.L.O. No. : 9S-7962-NI Description

Pipet Noa.:.. . -. .: . ^
DF --- y. yr3 5---

b
. ' , Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _

Storage Path: _ Direct to A.L.O.

Ana

Counting Information:

Detector: iRACK FOG Y-GeLi A-AD% B-40% C-70%

File^) gon

5a.+tiplC Ana

.^I1501Sq^

3- 2 ti



aC ^D ^Jt,4 DP I RLV. (_ '^^l ^^I(( lc^.

Battelle / Pacific Northwest Laboratories 13-SEP-1995 09:39:40.35
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7942-H2 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP H0062.CNF;1
Analys. File: ND SC ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File: nd sc_lib:sst-08-27-93.nlb- -

Backgnd File: OKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 13-SEP-1995 09:02:23, Sample quantity: 1.10721E-02 G
Sample ( EDI) time: 13-SEP-1995 09:02:23 Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 00:35:00.00
Elapsed real time: 0 00:37:08.11 5.7%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 2.547E+00 3.302E+01 3.302E+0

Final Mean for I Valid Peaks - 02E+(11=/- 9. 09E-01 ( 2.82%)

Flag: Keyline

3-2283



"M DPJ V,^ P,EV.j" IC CJ=. .
Post-NID Peak
Sa l ID 9

Search Re p ort
5 Pa g e 2mp e : -7942-H2 COR Acquisition date : 13-SEP-1995 09:02:23

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 661.40* 616377 1.80 1763.88 1751 23 0.1 CS-137 33 00 1322.92 28 1.39 3528.40 3517 18 35.5
.

Minimum Detectable Activity Report

Nuclide
Bckgnd

Sum
Ener y
( keV)

MDA
(uCi/G)

K-40 25. 1460.83 2.0921E-02
C0-60 26. 1332.50 2.0946E-03
SR-85 9729. 514.00 1.6899E-02
RU-103 12039. 497.05 2.0448E-02
RU-106 3611. 621.92 1.2316E-01
SB-125 18887. 427.88 6.8121E-02
CS-134 3781. 604.71 1.2343E-02
CE-144 12069. 133.54 6.8451E-02
EU-152 2. 1408.01 2.6759E-03
EU-154 12. 1274.51 4.0011E-03
EU-155 10316. 105.31 3.3428E-02
TH-228 15211. 238.58 2.6071E-02
AM-241 8566. 59.54 5.2966E-02

3- 2284



Pacific Northwest Laboratory ^•^^,-{^ ^^^^t^^+^"^F- /7J •
REV^L

Gamma-Spectroscopy..... PNL-ALO-450

Customer : SiLVERS Date Received : 09/ 12/ 95 Work order : F/r+° ?)'ARF(SOY) ASR 2388

A.L.O. No. : 95-7942-112 Description : CORF 99 TANK BY-108

Pipet Nos.:

DF -__ -__ ___
a ,-,p

Pipet checks are recorded on labsheets by pipet number

Data Path:

Storage Path:

Direct to customer

Direct to A.L.O.

Analyst

Counting Information:

Detector: TRACK FOG Y-Geli A-40 $-a0X C-70% 0-70X

File: ^oo Si-_ 113)91' .

Q SAnalyst•

olio

Hold for Radioanalytical

E_LEPS

,3-z2E5



REV. ^^-"Y
Battelle / Pacific Northwest Laboratories 13-SEP-1995 1061 .^^Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)
Sample Title: 95-7942-H3 CORE99 TANK BY-108

Config. File: DKA200:[U5ER.SCUSR.ARCHIVE]SMP_G0086.CNF;1
Analys. File: NO_SC_ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLW MLibrary File: nd sc_lib:sst-08-27-93.nlb- '

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF,;6 - 2-SEP-1995 10:22:49.
Acquisition time : 13-SEP-1995 10:29:13 Sample quantity: 1.12870E-02 GSample ( EOI) time: 13-SEP-1995 10:29:12 Sample geometry: P0-GSV-lOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:45.73 0.8%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
K-40 1460.83 10.67* 1.460E+00 1.586E-02 1.586E-02 19.99 OK

Final Mean for 1 Valid Peaks = 1.586E-02+/- 3.171E-03 ( 19.99%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Ener yy %Abn %Eff uCi/G uCi/G %Error Status
C0-60 1173.24 99.90 1.791E+00 1.891E-03 1.892E-03 17.66 OK

1332.50 99.98* 1.586E+00 1.380E-03 1.380E-03 24.58 OK

Final Mean for 2 Valid Peaks - 1.640E-03+/- 2.380E-04 ( 14.51%)

Nuclide Type: fission
gy Uncorrected Decay /Corr 1-Sigma

CS^137e 661r66 8520* 3.123E+00 9.364E+00 9.364E+00
%3r^^r StOaKus

Final Mean for 1 Valid Peaks - 9.364E+004/- 3.251E-01 ( 3.47%)

3-2286



1
Nuclide Line Activity Re p ort (continued) Pa g e 2
Sample ID : 95-7942-H3 COR Acquisition date : 13-SEP-1995 10:29:13

Flag: "*" - Keyline

3-2287



.
v pF-_ly^ , F^cv, I'HG^^-..rM1-

Post-NID Peak Search Re p ort Pag e 3
Sample ID : 95-7942-H3 COR Acquisition date : 13-SEP-1995 10:29:13

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity

0 661.51 624365 1.80 1761.80 1749 24 0.1
0 795.98 47 2.04 2120.14 2107 18 30.1
0 1173.03* 85 2.92 3124.87 3114 19 17.6
0 1332.60* 55 1.59 3550.11 3540 17 24.5
0 1461.14* 62 2.97 3892.61 3881 25 19.9

Minimum Detectable Activity Report

uCi/G

CS-137 9.36

CO-60 1.892E-03
CO-60 1.380E-03
K-40 1.586E-02

Bckgnd Ener y
q

MDA
Nuclide Sum (keV } (uCi/G)

SR-85 9558. 514.00 4.6691E-03
RU-103 11769. 497.05 5.6343E-03
RU-106 3821. 621.92 3.5413E-02
SB-125 18403. 427.88 1.8710E-02
CS-134 4227. 604.71 3.6459E-03
CE-144 13888. 133.54 1.9732E-02
EU-152 14. 1408.01 2.1762E-03
EU-154 27. 1274.51 1.6820E-03
EU-155 12571. 105.31 9.5343E-03
TH-228 16697. 238.58 7.5818E-03
AM-241 11292. 59.54 1.2603E-02

3-2288
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Paeific Northwest Lnborator

-
REV.

y

Gartma-Spectroscopy..... PNL-ALO-450

Custoner : SILYERS Date Recefved : 09/ 121 95 Work order :^_^g^^1ARF(SOY)

A.L.O. No. : 95-7942-113 Description : C ORE 9B TANK BY-SOB

Pipet Nos.: G

OF

9Jeu x a ^ •`--l u^ ,.,t^s,r^J
Pipet checks are recor ed

r

on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.D.

Analyst

^

Counting Information:

9
Detector: TRACK FOG Y-Ge - 40% C-70% D-70%'

File: L'J ^D b

J

C-

w
-^2

"^
Analyst

oo

E_LEPS

5241

3-2289
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 11:33:12.95
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7943-Hi CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200: [ USER.SCUSR.ARCHIVE]SMP H0063.CNF;1
Analys. File: ND SC ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File: nd_sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 13-SEP-1995 10:36:46 Sample quantity: 3.35660E-02 G
Sample ( EOI) time: 13-SEP-1995 10:36:46 Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 00:50:00.00
Elapsed real time: 0 00:56:15.02 11Y.

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Deca y Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
K-40 1460.83 10.67* 1.216E+00 5 .739E-0 39 - 9 OK

Final Mean for 1 Valid Pea = 5.739E-03+/- 1.520E-03 ( 26.49%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi/G %Error Status
C0-60 1173.24 99.90 1.482E+00 3.076E-03 3.076E-03 21.98 OK

1332.50 99.98* 1.318E+00 1.74-,7E-03 15.84 OK

Final Mean for 2 Valid Pea 1.938E-03+/- 2.562E-04 ( 13. .

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy Y.Abn %Eff uCi/G uci / G %Error Status
CS-137 661.66 85.20* 2.547E+00 4.816E+01 4.816E+01 2.82 OK

Final Mean for 1 Valid Pea - 4.816E+01+/- 1.356E+00 ( 2.^

3-2290



Nuclide Line Activity Re p ort (continued) Pa g e 2
Sample ID : 95-7943-N1 COR Acquisition date : 13-SEP-1995 10:36:46

Flag: "*" - Keyline

3-2291
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Post-NID Peak Search Re P ort Pa ge^ 3Sample ID : 95-7943-H1 COR Acquisition date : 13-SEP-1995 10:36:46

It Energy Area FWHM Channel Left. Pw %Err Fit Nuclides Activity
uCi/G

10 35.26 26491 0.83 93.69 90 23 1.2 4.41E+02
10 36.23 26736 1.43 96.28 90 23 1.8
10 37.51 25000 1.75 99.70 90 23 2.4
10 39.06 14153 1.60 103.85 90 23 4.0
10 40.54 7085 1.46 107.77 90 23 6.5
0 188.03 7560 3.84 501.20 494 18 14.7
0 661.41* 3893051 1.80 1763.89 1751 24 0.1 CS-137 48.2
0 1174.14* 170 2.56 3131.54 3116 33 22.0 C0-60 3.076E-03
5 1319.70 383 2.77 3519.82 3513 26 12.3 1.98E+00
5 1322.77 1027 2.73 3528.01 3513 26 6.3
7 1331.36* 61 2.61 3550.93 3544 19 19.8 4.49E+00
7 1333.10* 86 1.92 3555.57 3544 19 15.8 C0-60 1.747E-03
0 1460.91* 28 2.31 3896.47 3884 25 26.4 K-40 5.739E-03

Minimum Detectable Activity Report

Bckgnd Ener y MDA
Nuclide Sum ( keV? (uCi/G)

SR-85 62082. 514.00 9.8579E-03
RU-103 75847. 497.05 1.1852E-02
RU-106 22781. 621.92 7.1428E-02
SB-125 118498. 427.88 3.9399E-02
CS-134 24081. 604.71 7.1922E-03
CE-144 76593. 133.54 3.9817E-02
EU-152 8. 1408.01 1.3418E-03
EU-154 89. 1274.51 2.4887E-03
EU-155 65278. 105.31 1.9417E-02
TH-228 97433. 238.58 1.5236E-02
AM-241 54546. 59.54 3.0862E-02

3-2292



Pacific Northwest Laboratory 5241

Gamma-spectroscopy..... PNL-ALO-450

Custamer : S1lVERS Date Received : 09/ 12/ 95 Work order :Qf-e2---7ARF(SOW) ASR 2388

A.L.O. No. : 95-7943-H7 Description : CORE 99 TANK BY-108 I

Pipet Nos.:

DF --- • 336 ^^ y.9Y3S

y .1 ^ vJ nteo..loD
Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information: ^

Detector: TRACK FOG Y-GeLi A-40 B^40X C-70% D-70% E_LEPS

File: 40 0c, 3 ^'.r. "VSS

,e 5" Analyst lti

0•03356^ ^

3-22333
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Battelle / Pacific Northwest Laboratories 16-SEP-1995 01:50:11.54
AnalyticaT Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7943-H2 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0101.CNF;1
Analys. File: ND SC ASF:SST.asf -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF G3GSV2MLW M
Library File: nd_sc_lib:sst-08-27-93.nlb- '

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 15-SEP-1995 13:47:21 Sample quantity: 6.49280E-03 G
Sample (EOI) time: 15-SEP-1995 13:47:20 Sample geometry: P3-GSV-2ML-W
Elapsed live time: 0 12:00:00.00
Elapsed real time: 0 12:02:54.21 0.4Y.

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes S y stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nuclide Energy %Abn %Eff Un aCi%g
ed DecUy^Grr

1%Error Status
K-40 1460.83 10.67* 2.969E-01 7.590 - C

i

- 1.33 OK

Final Mean for 1 Valid Peaks = 7.590E-02+/- 8.598E-03 ( 11.33%

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi/G uCi/G %Error Status
C0-60 1173.24 99.90 3.555E-01 2.849E-03 2.849E-03 23.83 OK

1332.50 99.98* 3.204E-01 L2.810E - 2.810E-03 23.99 OK

Final Mean for 2 Valid Peak 30E-03 4.784E-04 ( 16. 6^

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uci/G uci/G %Error Status
CS-137 661.66 85.20* 5.603E-01 4.534E+01 4.534E+01 2.52 OK

Final Mean for 1 Valid Peak 4.534E+01+,/- 1.144E+00 ( 2.52)

3-z^s4



Post-NID Peak Search Re p ort
A ti iti d

Pag e 3
1995 1315 SEP 47 21Sample ID : 9 5-7943-H2 COR a e :cqu s on - - : :

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 36.61 17509 1.02 96.59 94 7 1.5
0 40.17 149 1.06 106.08 104 6193.0
0 75.33* 1084 1.03 199.77 197 7 31.0
0 661.47* 2246161 1.77 1761.70 1749 25 0.1 CS-137 45.3
0 969.00 72 1.00 2581.19 2575 12 26.0
0 1173.18 105 2.34 3125.28 3114 20 23.8 C0-60 2.849E-03
0 1332.83 93 0.66 3550.71 3541 19 24.0 C0-60 2.810E-03
0 1461.09 250 1.77 3892.49 3879 26 11.2 K-40 7.590E-02
0 2615.40 88 2.50 6968.46 6951 28 18.9

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (keV ) ( uCi/G)

SR-85 34049. 514.00 1.2183E-02
RU-103 41955. 497.05 1..4758E-02
RU-106 11741. 621.92 8..4233E-02
SB-125 67696. 427.88 4.9876E-02
CS-134 12653. 604.71 8..5839E-03
CE-144 59921. 133.54 5.7617E-02
EU-152 90. 1408.01 6.6465E-03
EU-154 74. 1274.51 3.3604E-03
EU-155 50162. 105.31 2,6745E-02
TH-228 65382. 238.58 2,0807E-02
AM-241 39877. 59.54 2.7123E-02

3-2295
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Pacific Northwest Laboratory

Ganwa-Spectroscopy..... PNL-ALO-450

Custaner : SfLVERS Date Received : 09/ 12/ 95 Work order

A.L.O. No. 95-7943-H2 Description CDRE 99 TANK BY-108

Pipet Nos.:

OF
9

___

(((VII !"^ !-_
___

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to custcmer _ Hold for Radloanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting ]nfornation:

Detector: TRACK FOG Y-GeL 40% 40X C-^;% 0-70X

File: ^>7(]O
Analyst

SG^w,t^12 5 ^ "SF^

C^D101

, ..

5241

ARF(SDY) ASR 2388

3'2236
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Battelle ( Pacific Northwest Laboratories 15-SEP-1995 09:33:51.94
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7943-H2 CORE 99 TANK BY-lOB SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0096.CNF;2
Analys. File: ND SC ASF:SST.asf -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF G3GSV2MLW M
Library File: nd sc lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 15-SEP-1995 06:32:57 Sample quantity: 6.49280E-03 G
Sample ( E0I) time: 15-SEP-1995 06:32:55 Sample geometry: P3-GSV-2ML-W
Elapsed live time: 0 03:00:00.00
Elapsed real time: 0 03:00:43.29 0.4Y.

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nuclide Energy Y.Abn %Eff
UncUC^^Gted Decuy^^Grr

lyError Status
K-40 1460.83 10.67* 2.970E-01 8.438E-02 8.4C38E-02 17.98 OK

Final Mean for 1 Valid Peaks = 8.438E-02+/- 1.517E-02 ( 17.98%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi / G uci/G %Error Status
CS-137 661.66 85.20* 5.603E-01 4.503E+01 4.503E+01 2.53 OK

Final Mean for 1 Valid Peaks = 4.503E+01+/- 1.137E+00 ( 2.53%)

Flag: "*" = Keyline

2^sr^
'D

---

3-2297



Post-NID Peak Search Report Paye 2
Sample ID : 95-7943-H2 COR Acquisition date 15-SEP-1995 06:32:57

It Energy Area FWHM Channel Left Pw %Err

0 661.45* 557725 1.76 1761.63 1749 24 0.1
0 818.40 12 2.49 2179.87 2169 15135.2
0 1460.84 69 2.29 3891.81 3878 22 17.9

Minimum Detectable Activity Report

Fit Nuclides Activity
uCi/G

CS-137 45.0

K-40 8.438E-02

Bckgnd Ener y MDA
Nuclide Sum (keV^ (uCi/G)

CO-60 53. 1332.50 4.0707E-03
SR-85 8523. 514.00 2.4334E-02
RU-103 10421. 497.05 2.9322E-02
RU-106 2977. 621.92 1.6959E-01
SB-125 16857. 427.88 9.9541E-02
CS-134 3170. 604.71 1.7184E-02
CE-144 14702. 133.54 1.1411E-01
EU-152 19. 1408.01 1.2272E-02
EU-154 29. 1274.51 8.4389E-03
EU-155 12268. 105.31 5.2901E-02
TH-228 16137. 238.58 4.1340E-02
AM-241 9986. 59.54 5.4291E-02

3-2298
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 12:22:44.11
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7943-H2 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1901.CNF;1
Analys. File: ND SC_ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 13-SEP-1995 10:42:15 Sample quantity: 3.25770E-02 G
Sample ( E0I) time: 13-SEP-1995 10:42:14 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:22.37 0.4%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uci^G-0 uCi/G %Error Status
K-40 1460.83 10.67* 2.471E-02 5.215 2 5.215E-02 52.31 OK

Final Mean for I Valid Peaks - 5.215E-02+/- 2.728E-02 ( 52.31%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.905E-02 4.367E+01 4.367E+01 4.73 OK

Final Mean for 1 Valid Peaks - 4.367E+01+/- 2.065E+73%)

Flag: Keyline

4fJ
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Post-NID Peak Search Re p ort Pa g e 2
Sample ID : 95-7943-H2 COR Acquisition date : 13-SEP-1995 10:42:15

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 42.52 327 2.01 57.10 55 6 43.1
0 75.83* 313 0.85 101.55 99 6 43.5
0 85.32* 235 1.05 114.21 111 6 57.0
0 661.65* 131996 1.72 883.02 876 14 0.3 CS-137 43.7
0 1460.89* 10 3.33 1948.81 1942 12 52.2 K-40 5.215E-02

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum O ( uCi/G)

C0-60 12. 1332.50 8.4324E-03
SR-85 2898. 514.00 5.6092E-02
RU-103 3618. 497.05 6.8011E-02
RU-106 850. 621.92 3.6787E-01
SB-125 6655. 427.88 2.4221E-01
CS-134 866. 604.71 3.6308E-02
CE-144 9454. 133.54 3.0743E-01
EU-152 5. 1408.01 2.7173E-02
EU-154 6. 1274.51 1.6084E-02
EU-155 7711. 105.31 1.2672E-01
TH-228 8221. 238.58 1.0941E-01
AM-241 6835. 59.54 7.5261E-02

3- 23G0
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Pacific Northwest Laboratory

Camma-Spectroscopy..... PNL-ALO-450

41

Customer : StIV(RS Date Received : 09/ 121 95 Work order ARF(SDW) ASR 238R

A.L.O. No. : 95-7943-N1 Description : CORF 99 TANK BY-lOB

Pipet Nos.:

DF ___ •^aa'^, iJ^___ ^ y^^f_ -__ .__ ___

1,00

Pipet checks are recorded on labsheets by pipet number

Data Path: ^ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

/.
Analyst

Counting t nformation:

Detector TRACK FOG T-Geli A-40% B-40% C-70X D-70X E LEPS

File:
Analyst

5a^e 5•^

.03.2 51`1

3-23C1
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 13:29:29.4
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7944-HI CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP H0064.CNF;1
Analys. File: ND SL ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW_M
Library File: nd sc lib:sst-08-21-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 13-SEP-1995 11:42:24 Sample quantity: 1.21000E-02 G
Sample ( E01) time: 13-SEP-1995 11:42:24. Sample geometry: PO-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:46:54.17 6.5Y.

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi / G uCi/G %Error Status
K-40 1460.83 10.67* 1.216E+00 6.235E-9._-6--i39 - K

Final Mean for 1 Valid Peaks 6.235E-+/- 2.906E-03 ( 46.60%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi./G %Error Status
CO-60 1173.24 99.90 1.483E+00 2.884E-03 2.884E-03 18.41 OK

1332.50 99.98* 1.318E+00 3.529E- 3 3.5 29E-03 11.72 OK

Final Mean for 2 Valid Pe s- 3285E-03+/- 3.262E-04 ( 9.9

Nuclide Type: fission
Uncorrected Decay Corr 1-Siyma

Nuclide Energy y.Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 2.547E+00 4.338E+01 4.338E+01 2.82 OK

Final Mean for 1 Valid Peak = 438E+01+/- 1.222E+00 ( 2.82,

3-23G2
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Nuclide Line Activity Re p ort ( continued) Pa g e 2
Sample ID : 95-7944-N1 CDR Acquisition date : 13-SEP-1995 11:42:24

Flag: "*" - Keyline

323Q3



^ . rn ^^^ REV

Post-NID Peak Search Re p ort Pa ge• 3
Sample ID : 95-7944-H1 COR Acquisition date : 13-SEP-1995 11:42:24

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

10 35.28 20578 0.92 93.76 90 29 1.2 7.30E+02
10 36.48 19004 1.44 96.96 90 29 2.0
10 37.91 17693 1.76 100.77 90 29 2.7
10 39.49 12225 1.77 104.98 90 29 3.9
10 40.93 8092 1.75 108.81 90 29 5.9
10 42.61 5421 1.75 113.30 90 29 7.8
0 185.72* 881 1.26 495.03 492 8 50.1
0 661.42* 2528455 1.79 1763.92 1751 24 0.1 CS-137
0 1173.66* 115 2.58 3130.26 3118 25 18.4 C0-60
0 1322.42 237 2.82 3527.06 3514 29 16.5
0 1332.41* 125 2.57 3553.72 3542 21 11.7 C0-60
0 1461.34* 22 2.84 3897.64 3887 19 46.6 K-40

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (keV) (uCi/G)

SR-85 39957. 514.00 1.0971E-02
RU-103 49438. 497.05 1.3276E-02
RU-106 14686. 621.92 7.9547E-02
SB-125 77490. 427.88 4.4192E-02
CS-134 15720. 604.71 8.0601E-03
CE-144 49552. 133.54 4.4423E-02
EU-152 11. 1408.01 2.1919E-03
EU-154 35. 1274.51 2.1792E-03
EU-155 42716. 105.31 2.1786E-02
TH-228 63144. 238.58 1.7013E-02
AM-241 35272. 59.54 3.4422E-02

43.4
2 .884E-03

3. 529E-03
6.235E-03

3-2304
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Pacific Northwest Laboratory

Gamma-Spectroacopy,

Customer : Si1VERS Date Received :

A.L.O. No. : 9$-7944-NI Description

Pipet Nos.:

OF
AJ^

^ n ^ tiP

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer

Storaye Path: _ Direct to A.L.O.

Counting Information:

Detector: TRACK FOG T-GeU A-40 ^401 Cy-70

File:^oDC^y ^T

^. ^o Ie 5'^

o1a.l0dy^
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Battelle

-,

/ Pacific Northwest Laboratories 13-SEP-1995 13:58:50.45
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7944-H2 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP G0087.CNF;1
Analys. File: ND SL ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF GOGSV10MLW M
Library File: nd_sc_lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG G.CNF;6 - 2-SEP-1995 10:22:49.

Acquisition time : 13-SEP-1995 12:13:29 Sample quantity: 1.41770E-02 G
Sample ( E0I) time: 13-SEP-1995 12:13:28 Sample geometry: PO-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:45:06.55 4.9%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nuclide Ener gy %Abn %Eff
UncuC%ged DecuyCGrr lyOError Status

K-40 1460.83 10.67* 1.461E+00 6.513E-03 C
i

OK

Final Mean for 1 Valid Pea - 6.513E-03+/- 2.095E-03 ( 32.17%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy %Abn %Eff uCi/G uCi/G %Error Status
CO-60 1173.24 99.90 1.790E+00 2.212E-03 2.212E-03 22.36 OK

1332.50 99.98* 1.586E+00 2.346E-03 2.346E-03 15.66 OK

Final Mean for 2 Valid Pea - =98E_-n7+- 2.949E-04 ( 12.83Y.) ^

Nuclide Type: fission

. 85.20* 3.123E+00 4c955E+O1d D4C955

Corr
1z3r47r StaOKus

CS^137e 661r66 U

Final Mean for 1 Valid Peak 4.955E+01+/- 1.719E+00 ( 3.47X)

3- 230s
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Post-NID Pea
Sample ID :

k Search Re p ort
95-7944-H2 COR A

Pa ge• 3
cqui sition date : 13-SEP-1995 12:13:29

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

4 36.78 41078 1.23 97.04 93 18 0.9 1.81E+03
4 38.84 15892 1.03 102.52 93 18 2.6
4 40.19 9451 1.26 106.13 93 18 5.1
0 661.52 4149546 1.79 1761.82 1749 25 0.1 CS-137 49.50 1173.53* 124 2.07 3126.22 3116 21 22.3 CO-60 2.212E-03
0 1322.45 715 2.98 3523.04 3510 25 7.8
0 1332.89* 117 2.51 3550.86 3540 19 15.6 CO-60 2.346E-03
0 1461.01* 32 2.36 3892.28 3882 19 32.1 K-40 6.513E-03

Minimum Detectable Activity Report

Bckgnd Ener y
4

MDA
Nuclide Sum ( keV) (uCi/G)

SR-85 64694. 514.00 9.6714E-03
RU-103 78721. 497.05 1.1602E-02
RU-106 25342. 621.92 7.2613E-02
SB-125 121982. 427.88 3.8350E-02
CS-134 27205. 604.71 7.3641E-03
CE-144 92280. 133.54 4.0495E-02
EU-152 19. 1408.01 2.0453E-03
EU-154 65. 1274.51 2.0877E-03
EU-155 81934. 105.31 1.9379E-02
TH-228 107845. 238.58 1.5341E-02
AM-241 74293. 59.54 2.5736E-02

3 23(; 'jr
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.Pacific Northwect Laboratory

camma-Spectroscopy..... PNL-ALO-450

5241

Customer : SILVERS Date Received : 09/ 12/ 95 Work order • 81 2' ARF(SOW)

I

AaR T'+eB

A.L.O. No. : 95-79N-B1 Descrtption : CDRE 99 TANK BY-108

Pipet Nos.:

DF Yf1Y]S_._ ___ ___
`d / i r ^ ao

Ptpet checks are recorded onlabsheets by pipet number

Data Path: _ Direct to customer ! Hold for Radloanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Infornatfon:

^
Detector: TRACK FOG Y-GeLi

J
- 40X -40X C-70X D-70%

File:-&. 8̂'I_ I• 9^13//r)

S/^c

^/

Analyst

o I `! I '1'j a /

E LEPS

3-23c8
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DATE TO QC: 09/20/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - GEA - Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07945-H1 95-07945-H2 95-07945-H3
95-07946-H1T 95-07946-H2T 95-07946-HCB
95-07947-H1 95-07947-H2
95-07948-H1 95-07948-H2

L,iCL Quality Representative Date

3^ 23C9



Battelle Pacific Northwest Laboratories
Analytical Chemistry laboratory
325 Shielded Analytical Laboratory

^

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: Ni/KOH FUSION

ANALYST^^ DATE: CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: s // 91 CA PLAN: MCS-033 IMPACT LEVEL: II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
Wf

WATER
WT (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(ml)

DILUTKBJ
FACTOR

DILUTION
MATRIX

PIPET
CALIB
(mL)

MISC

SEE

BELOW

95-07945-H1 SEE BELOW SEE BELOW

^ '^ DQ
SAMP

95-07945-H2 Z DUP

95-07945^H3 , - . //J'/ ^J BLANK

95-07946-H1T 0, D SAMP

95-07946H2,T WP

95U7946HCB - , e1`/'1 BLM7K

95-07947-H1 0, r' SAMP

95-07947-H2 DUP

95-07948-HI 0 C SAMP

95-07948-1-12 DUP

K28870 PNL-AL0421 T. ALPHA

K28871 PNL-ALO-422/423

^

AEA 7J

K28872 PNL-ALO-450 GEA CM

K29873 PNLALO-431 T.BETA

K28874 PNL-ALO,433/431 Sr-90

11 w28875
11

j PNL-ALO-445 I U-LASER I_J ]uul u A n &

C'
C"1

V
T

M
m

L



BaBelle Pacific Northwest Laboratory

1

N
W

^

Analytical Chemistry Laboratory 95-7945-H1
Radiochemistry Group - 325 Bldg. 9/19195

Gamma Energy Analysis, (PNL-ALO-450) : Silvers K28872

Cognizant Scientist: A Date :

Review: ( Date: I? rr41Q,5--

Measured Activities ( microCuries/g)

ALO ID GEA Co-60 Cs-137 Eu-154 Eu-155 Am-241
Client ID Filename Enor +l- Error +/. Error +/- Error +/- Error +/-

95-7945-H7 H0071 1.32E-2 7.05E 1 3.93E-2 3.83E-2 1.94E-2
3% 3% 3% 8% 45%

95-7945-H2 H0074 5.44E-3 7.21E 1 3.54E-2 3.67E-2 1.64E-2
5% 3% 3% 8% 40%

95-7945-H3 G0088 2.22E-3 6.05E-2 <2. E-3 <2. E-3 <2. E-3
9% 4%

95-7946-H1T H0072 6.21E-3 1.13E2 8.28E-2 8.62E-2 <9. E-2
14% 3% 4% 12% T'

95-7948-H2T H0066 7.75E-3 9.48E 1 6.20E-1 6.75E-2 3.20E-2
11% 3% 5% 14% 65%

95-7946-HCB G0089 1.75E-3 2.13E-1 <2. E-3 <2. E-3 <3. E-3
16% 4% 70

in
95-7947-H7 T1904 <3. E-2 1.20E 3 <2. E-I <2. E 0 <8. E-1

5% ^

95-7947-H2 T1908 <3. E-2 1.34E 3 <2. E-1 <2. E O <7. E-1
5%

95-7948-Hi T1905 <4. E-2 2.08E 3 <2. E-1 <2. E 0 <1. E 0
5%

95-7948-H2 T1906 <4. E-2 2.12E 3 <2, E-1 <2. E 0 <2. E 0
5%

Note: K-40 was detected in samples, but not reported.

95-7945.XLS I of I
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Battelle / Pacific Northwest Laboratories 15-SEP-1995 05:47:32.71
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7945-H1 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP H0071.CNF;1
Analys. File: nd sc asf:SST.ASF -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF H0GSV10MLW M
Library File: nd_sc lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 14-SEP-1995 15:22:08 Sample quantity: 1.07530E-02 G
Sample ( EOI) time: 14-SEP-1995 15:22:07 Sample geometry: PO-GSV-IOML-W
Elapsed live time: 0 12:00:00.00
Elapsed real time: 0 13:03:03.20 8.1%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy 9.Abn Y.Eff uCi/G uCi/G %Error Status
K-40 1460.83 10.67* 1.216E+00 6.448E-03 6.448E-03 36.03 OK

Final Mean for I Valid Pea 6.448E-0 +/- 2.323E-03 ( 36.037.^

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi / G uCi/G %Error Status
C0-60 1173.24 99.90 1.483E+00 1.335E-02 1.335E-02 4.23 OK

1332.50 99.98* 1.318E+00 1.305E-02 1.305E- OK

Final Mean for 2 Valid Peaks .316E-02+/- 3.319E-04 ( 2.52%) ^

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi(G uCi G %Error Status
CS-137 661.66 85.20* 2.547E+00 7.0519+ 7.051 OK

Final Mean for 1 Valid Peak - 7 051E+01+/- 1 . 986E+00 ( 2 . 82%)

EU-154 42.75 20.56 4.536E-01 ----- Line Not Found ----- Absent

3-2312



Nuclide Line Activity Report (continued) Page• 2Sample ID : 95-7945-N1 COR Acquisition date : 14-SEP-1995 15:22:08

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy
123 07

%Abn
40 4

%Eff
7

uCi/G uCi/G %Error Status
. . 2 .837E+00 3.359E-02 3.359E-02 8.56 OK

247.93 6.84 5.704E+00 ----- Line Not Found ----- Absent
591.76 4.92 2.812E+00 ----- Line Not Found ----- Absent
723.36 19:98 2.348E+00 4.124E-02 4.124E-02 7.51 OK
756.86 4.50 2.251E+00 ----- Line Not Found ----- Absent
873.20 12.09 1.968E+00 3.454E-02 3.454E-02 13.89 OK
996.30 10.34 1.735E+00 3.318E-02 3.318E-02 11.39 OK
1004.76 17.90 1.721E+00 4.370E-02 4.370E-02 8.22 OK
1274.51 34.40* 1.373E+00 4.085E-02 4.08 OK

Final Mean for 6 Valid Peaks 3.930E-02+/- 1.043E-03 ( 2.65%)

EU-155 86.54 32.80 6.372E+00 3.787E-02 3.787E-02 9.88 OK
105.31 21.84* 7.524E+00 3.891E-02 3.892E-02 11.47 OK

Final Mean for 2 Valid Peaks 3.830E-02+/- 2.868E-03 ( 7 49Y)

AM-241 59.54 35.90* 2.644E+00 1.944E-02 1.944E-02 44.25 OK

Final Mean for 1 Valid Pea 1944E-02+/- 8.603E-03 ( 44.25.

Flag: "*" - Keyline

3- 2313
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Post-NID Peak Search Re p ort Pa g e 3
Sample ID : 95-7945-H1 COR Acquisition date 14-SEP-1995 15:22:08

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 35.40 263525 0.98 94.08 91
0 39.73 3427 1.99 105.61 101
0 56.42 3185 1.08 150.15 148
0 59.62 3171 0.62 158.66 156
0 75.17* 3873 0.81 200.15 198
0 86.76* 13603 1.05 231.07 229
0 105.44 10990 0.87 280.89 279
0 123.18 18288 1.06 328.22 325

10 187.17 80759 3.00 498.91 492
10 190.66 41626 2.28 508.22 492
0 661.39*2 6295294 1.79 1763.83 1751
0 723.06 3325 1.96 1928.33 1919
0 872.99 1412 2.26 2328.26 2318
0 996.00 1023 2.33 2656.38 2649
0 1004.40 2313 2.56 2678.78 2666
0 1173.10* 3401 2.51 3128.78 3113
0 1274.48 3316 2.59 3399.19 3387
2 1319.41 934 2.60 3519.05 3512
2 1322.76 2835 2.55 3527.97 3512
0 1332.46* 2957 2.69 3553.84 3539
0 1460.83* 144 2.91 3896.27 3884
0 1596.59 245 4.15 4258.40 4247
0 2615.39* 50 3.89 6975.93 6962

Minimum Detec table Act ivity Report

N lid
Bckgn

S
d Ener y

k V quc e um ( e )

SR-85 436203 . 514 .00
RU-103 529984 . 497 .05
RU-106 161366 . 621 .92
SB-125 822744 . 427 .88
CS-134 171945 . 604 .71
CE-144 759671 . 133 .54
EU-152 508 . 1408 .01
TH-228 739552 . 238 .58

8 0.4
9 46.7
6 38.4
7 44.2 AM-241
6 33.1
6 9.4 EU-155
6

18
EU-15 5

8 .434 3.0 5.32E+01
34 7.4
24 0.0 CS-137
18 6.8 EU-154
20 13.2 EU-154
17 10.8 EU-154
29 7.5 EU-154
32 4.1 C0-60
30 3.3 EU-154
26 10.3 4.17E+00
2 6

3.0 CD-60
24 36.0 K-40
25 13.8
27 31.3

MDA
(uCi/G)

5.6797E-03
6.8219E-03
4.1228E-02
2.2509E-02
4.1670E-03
2.7200E-02
2.3291E-03
9.1015E-03

1.944E-02

3.787E-02
3.892E-02
3 .359E-02

70.5
4.124E-02
3.454E-02
3.318E-02
4.370E-02
1.335E-02
4.085E-02

1.305E-02
6.448E-03

,3- 2314



Northwest Laboratory 5240

Gan¢ea-Spectroscopy..... PNL-ALO-450

Customer : SILVFRS Date Received : Oo/ 121 oc Work order d0 ^o ARF(SDY) ASP 2388

A.L.O. No. 55-79a5-111 Description : C RY - 108

Pipet Nos.:

DF /J0 ------ --- --- ---

^ rP r ? so
Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radfoanalytical

Storage Path: _ Direct to A.L.O.

I/-Analyst

Counting Infornation:

Oetector:^TRAC FOG Y-GeLi A-40x 8-40X C-70% D-70X E_LEPS

ii le^l ^^oZ.
Analyst

0 ^0 7>3 2S

32.315



Battelle / Pacific Northwest Laboratories 14-SEP-1995 12:45:29.93
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7945-H1 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE)SMP H0070.CNF;1
Analys. File: nd sc asf:SST.ASF '

Effic. File : DKA200:[USER.SCUSR.EFF)EFF HOGSV]OMLW_M
Library File: nd_sc_lib:sst-08-27-93.nlb'

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 14-SEP-1995 10:43:10 Sample quantity: 1.07530E-02 G
Sample (E0I) time: 14-SEP-1995 10:43:10 Sample geometry: P0-GSV-10ML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:48:52.65 8.2%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

U

y
Corr

1
Ku^lOide

1460r83 10A67* 1.216E+00 1c971EG02 d D1c971EG02 26r9o6r StaOKus

Final Mean for 1 Valid Peaks - 1.971E-02+,/- 5.156E-03 ( 26.16%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi/G %Error Status
CO-60 1173.24 99.90 1.484E+00 1.246E-02 1.246E-02 9.27 OK

1332.50 99.98* 1.318E+00 1.448E-02 1.448E-02 6.96 OK

Final Mean for 2 Valid Peaks -].360E-02+/- 7.592E-04 ( 5.58%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 2.547E+00 7.088E+01 7.088E+01 2.82 OK

Final Mean for 1 Valid Peaks - 7.088E+01+/- 1.997E+00 ( 2.82%)

EU-154 42.75 20.56 4.536E-01 ----- Line Not Found - ---- Absent

3- z,3ss
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Nuclide Line Activity Re port (continued) Page• 2
Sample ID : 95-7945-MI COR Acquisition date : 14-SEP-1995 10:43:10

Nuclide Type: fission
Uncorrected Decay Corr I-Sigma

Nuclide Energy XAbn %Eff uCi/G uCi/G %Error Status
123.07 40.42 7.837E+00 3.967E-02 3.967E-02 19.20 OK
247.93 6.84 5.704E+00 ----- Line Not Found ----- Absent
591.76 4.92 2.812E+00 ----- Line Not Found - ---- Absent
723.36 19.98 2.348E+00 2.451E-02 2.451E-02 25.43 OK
756.86 4.50 2.251E+00 ----- Line Not Found ----- Absent
873.20 12.09 1.967E+00 2.969E-02 2.969E-02 27.97 OK
996.30 10.34 1.734E+00 ----- Line Not Found ---- - Absent
1004.76 17.90 1.720E+00 4.574E-02 4.574E-02 14.68 OK
1274.51 34.40* 1.373E+00 3.939E-02 3.939E-02 7.89 OK

Final Mean for 5 Valid Peaks - 3.732E-02+/- 2.337E-03 ( 6.26%)

Flag: "*" - Keyline

3- 231'7



REV. J

Post-NID Peak Search Re p ort Page• 3
Sample ID : 95-7945-H1 COR Acquisition date : 14-SEP-1995 10:43:10

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

6 35.21 32531 0.80 93.57
6 36.16 25923 1.18 96.07
6 37.29 14441 1.19 99.12
0 39.28 44 0.57 104.43 1
0 41.97 97 0.33 111.61 1
0 86.59 2505 1.09 230.61 2
0 123.18 3000' 0.75 328.22 3.

10 187.17 13241 3.00 498.91 4
10 191.32 4551 1.56 509.97 4
10 193.26 4190 1.94 515.14 4
10 195.73 2118 1.90 521.73 4
0 661.40* 3671422 1.79 1763.88 17.
0 722.86 274 1.66 1927.80 19
0 873.23 169 1.56 2328.91 23
0 1004.96 336 1.98 2680.27 26
0 1172.89* 441 2.18 3128.22 31
0 1274.47 444 1.98 3399.18 33
0 1322.19 519 2.58 3526.47 35
0 1332.54* 455 2.29 3554.06 35
0 1461.34* 61 2.60 3897.63 3&

Minimum Detectable Activity Report

N lid
Bckgnd

S
Ener y
k V?uc e um ( e

SR-85 61229. 514. 00
RU-103 73557. 497. 05
RU-106 22671. 621. 92
SB-125 115385. 427. 88
CS-134 24136. 604. 71
CE-144 106272. 133. 54
EU-152 89. 1408. 01
EU-155 107738. 105. 31
TH-228 103384. 238. 58
AM-241 88798. 59. 54

15 1.0 6.20E+02

15 3 7.
5849.9
5381.7
7 21.6
8 19.1 EU-154

36 7.8 1.67E+01
36 17.5
36 24.4
36 34.7
24 0.1 CS-137
14 25.2 EU-154
13 27.6 EU-154
21 14.3 EU-154
22 9.2 CD-60
24 7.8 EU-154
27 10.3
26 6.9 CD-60
26 26.1 K-40

MDA
(uCi/G)

1.5283E-02
1.8223E-02
1.1122E-01
6.0681E-02
1.1238E-02
7.3205E-02
7.0189E-03
3.8933E-02
2.4496E-02
6. 1458E-02

3.967E-02

70.9
2.451E-02
2.969E-02
4.574E-02
1.246E-02
3.939E-02

1.448E-02
1.971E-02

3- 2-3is
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Battelle / Pacific Northwest Laboratories 16-SEP-1995 06:12:29.60
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-794542 core 99 tank by-108 silvers k28872

Config. File: DKA200:(USER.SCUSR.ARCHIVE)SMP H0074.CNF;1
Analys. File: ND_SC_ASF:SST.asf -

Effic. File : DKA200:fUSER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 15-SEP-1995 17:07:24 Sample quantity: 1.17010E-02
Sample ( E0I) time: 15-SEP-1995 17:07:24 Sample geometry: PD-GSV-lOML-
Elapsed live time: 0 12:00:00.00
Elapsed real time: 0 13:05:09.23 8.3%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy Y.Abn %Eff uCi / g uCi/g %Error Status
K-40 1460.83 10.67* 1.216E+00 5.720E

Final Mean for I Valid Peak -+/- 2.235E-03 ( 39.07%

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy Y.Abn %Eff uCi /g uCi/g %Error Status
CO-60 1173.24 99.90 1.483E+00 5.466^E-03 5.466E-03 7.44 OK

1332.50 99.98* 1.318E+00 5.431E-03 K

Final Mean for 2 Valid Peak .444E-03+/- 2.386E-04 ( 4.38%

Nuclide Type: fission
Uncorrected Decay Corr I-Sigma

Nuclide Energy %Abn %Eff uci/g uCi g XError Status
CS-137 661.66 85.20* 2.547E+00 7.212E+01 7 OK

Final Mean for 1 Valid Peak - 7.213E+01+/- 2.031E+00 ( 2.82%

EU-154 42.75 20.56 4.536E-01 ----- Line Not Found ----- Absent

3-2319
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Nuclide Line Activity Report ( continued) Pag e 2
Sample ID : 95-7945-h2 cor Acquisition date : 15-SEP-1995 17:07:24

Nuclide Type: fission

N lid E %Ab %Eff
Uncorrected Decay Corr

i
1-Sigma

uc e nergy n uC /g uCi/g %Error Status
123.07 40.42 7.837E+00 3.019E-02 3.020E-02 9.22 OK
247.93 6.84 5.704E+00 ----- Line Not Found ----- Absent
591.76 4.92 2.812E+00 - ---- Line Not Found ----- Absent
723.36 19.98 2.348E+00 2.974E-02 2.974E-02 9.63 OK
756.86 4.50 2.251E+00 --- -- Line Not Found ----- Absent
873.20 12.09 1.968E+00 3.746E-02 3.746E-02 10.52 OK
996.30 10.34 1.734E+00 3.699E-02 3.699E-02 9.94 OK

1004.76 17.90 1.720E+00 3.455E-02 3.455E-02 7.64 OK
1274.51 34.40* 1.373E+00 3.740E- 0 3 .741E-02 3.48 OK

Final Mean for 6 Valid Peaks 3.536E- +02/- 9.439E-04 2.67%)

EU-155 86.54 32.80 6.369E+00 3.690OZ. OK
105.31 21.84* 7.524E+00 3.652 fi 6 OK

Final Mean for 2 Valid Peak - 3674E-02+,/- 2.789E-03 7.59%

*AM-241 59.54 35.90 2.597E+00 1.636E- - 9--^K

Final Mean for 1 Valid Pea = 1.636E-02+/- 6.510E-03 ( 3

`

9.80%)

Flag: Keyline
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'v^':', o F
Post-NID Peak Search Report;c Page• 3Sample ID : 95-7945-h2 cor Acquisition date : 15-SEP-1995 17:07:24

f

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/9

Minimum Detectable Activity Report

6 35.51 360719 1.16 94.35 90 22 0.4 1.66E+04
6 37.48 140219 0.81 99.62 90 22 0.8
6 38.90 106506 0.90 103.40 90 22 1.1
6 40.46 62354 1.22 107.58 90 22 2.0
0 56.74 5514 1.36 151.00 148 7 26.5
0 59.33 2852 1.03 157.89 156 5 39.8 AM-241
0 74.96* 4168 0.89 199.59 197 7 36.9
0 86.72* 14415 0.89 230.97 229 6 9.4 EU-1550 105.45 11223 0.92 280.91 279 6 11.6 EU-155
0 123.14 17889 1.00 328.11 325 8 9.1 EU-154

10 187.44 71776 3.00 499.62 493 27 3.6 1.22E+01
10 190.09 28368 1.88 506.70 493 27 9.8
10 192.46 18813 1.90 513.02 493 27 14.7
0 661.43*2 9267260 1.80 1763.94 1751 24 0.0 CS-137
0 723.12 2609 1.78 1928.49 1919 17 9.1 EU-154
0 872.90 1667 1.83 2328.02 2319 16 9.6 EU-154
0 996.19 1241 2.15 2656.88 2648 17 9.3 EU-154
0 1004.62 1990 2.31 2679.37 2669 20 6.8 EU-154
0 1173.09* 1515 2.48 3128.74 3114 25 7.4 C0-60
0 1274.47 3304 2.45 3399.17 3384 29 3.3 EU-154
2 1318.07 726 3.06 3515.47 3511 31 8.4 1.51E+01
2 1322.83 3743 2.61 3528.16 3511 31 3.5
0 1332.60* 1339 2.60 3554.22 3542 24 5.4 C0-60
0 1460.73* 139 2.47 3896.00 3885 25 39.0 K-40
1 1594.19 116 2.86 4252.00 4245 31 20.1 2.12E+00
1 1597.19 191 2.86 4260.00 4245 31 17.3
3 2615.36* 39 4.27 6975.85 6957 32 39.5 3.32E+00

Bckgnd Ener y
q

MDA
Nuclide Sum (keV ) (uci/g)

SR-85 485135. 514.00 5.5045E-03
RU-103 588910. 497.05 6.6086E-03
RU-106 179569. 621.92 3.9968E-02
SB-125 916972. 427.88 2.1837E-02
CS-134 191666. 604.71 4.0431E-03
CE-144 847460. 133.54 2.6401E-02
EU-152 557.. 1408.01 2.2403E-03
TH-228 822171. 238.58 8.8190E-03

1.636E-02

3.690E-02
3.652E-02
3.020E-02

72.1
2.974E-02
3.746E-02
3.699E-02
3.455E-02
5.466E-03
3.741E-02

5.432E-03
5.720E-03

3-2321
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 15:39:42.37
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7945-H2 Core 99 Tank BY-108 Silvers K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP H0065.CNF;1
Analys. File: ND SC_ASF:SST.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW M
Library File: nd sc_lib:sst-08-27-93.nlb- -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 13-SEP-1995 13:50:06 Sample quantity: 1.17010E-02
Sample (EOI) time: 13-SEP-1995 13:50:06 Sample geometry: P0-GSV-lOML-
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:49:20.85 8.5%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Ener g y %Abn %Eff uCi/g uCi/g %Error Status
C0-60 1173.24 99.90 1.483E+00 5.760E-03 5.760E-03 15.07 OK

1332.50 99.98* 1.317E+00 6.232E-03 E-03 12.97 OK

Final Mean for 2 Valid Peaks ^ 6 12E-03+r- 5.915E-04 ( 9.84%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energ y %Abn %Eff uCi/g uCi/g %Error
CS-137 661.66 85.20* 2.547E+00 7.220E+01 7. 22-0 E_+ 01 -2.82

Final Mean for 1 Valid Peaks - 7.220E+O1+j- 2.034E+00

EU-154 42.75 20.56 4.536E-01 - ot Fomsd

...

123.07 40.42 7.836E+00 1.648E-02 1.648E-02 44.59
247.93 6.84 5.704E+00 - ---- Line Not Found -----
591.76 4.92 2.812E+00 ----- Line Not Found -----
723.36 19.98 2.348E+00 ^4.140E-02 4.140E-02 15.18
756.86 4.50 2.251E+00 ----- Line Not Found -----
873.20 12.09 1.968E+00 4.296E-02 4.296E-02 21.28
996.30 10.34 1.734E+00 ----- Line Not Found -----
1004.76 17.90 1.720E+00 2.786E-02 2.786E-02 24.28
1274.51 34.40* 1.373E+00 4.260E-02 760 14

Final Mean for 5 Valid Peak 3.743E-02+/- 2.493E-03 (

lnuS^^O^'q1\

^ IZ GrS^
3-2322

Status
OK

2.82%)

OK
Absent
Absent

OK
Absent

OK
Absent

OK
OK

6.6
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Nuclide Line Activity Report ( continued) Pa g e 2Sample ID : 95-7945-H2 Cor Acquisition date : 13-SEP-1995 13:50:06

Nuclide Type: fission
Uncorrected Decay Corr 1-SigmaNuclide Energy %Abn %Eff uCi/g uCi/g %Error StatusEU-155 86.54 32.80 6.368E+00 4.767F-02 4.767E-02 19.70 OK

105.31 21.84* 7.527E+00 5.865E-02 5.865E-02 22.06 OK

Final Mean for 2 Valid Peaks - 5.145E-02+/- 7.598E-03 ( 14.77%)

Flag: Keyline

3-'2323
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Post-NID Peak Search Report

REV
- Page• 3

Sample ID : 95-7945-H2 Cor Acquisition date : 13-SEP-1995 13:50:06

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/9

c
:

10 35.28 43605 0.88 93.76 90 22 0.9 1.11E+03
10 36.48 38077 1.44 96.96 90 22 1.5
10 37.81 31512 1.76 100.50 90 22 2.3
10 39.35 17272 1.65 104.60 90 22 3.9
10 40.64 4991 1.08 108.04 90 22 8.4
0 43.59 177 0.60 115.92 113 4186.0
0 86.72* 2586 1.04 230.96 229 6 19.5
0 105.52 2504 1.12 281.11 278 7 21.9
0 122.84 1356 0.82 327.31 325 8 44.6
0 661.43* 4069352 1.80 1763.94 1751 24 0.1
0 723.15 504 1.74 1928.56 1921 15 14.8
0 873.03 265 2.00 2328.38 2321 15 20.8
0 1004.74 223 2.62 2679.69 2669 21 24.0
0 1173.54* 222 2.22 3129.94 3121 19 15.0
0 1274.61 523 2.88 3399.54 3385 32 8.1
0 1322.06 629 4.32 3526.11 3512 26 9.2
0 1333.23* 213 3.25 3555.90 3542 28 12.9
0 1463.35 35 2.28 3902.98 3888 29 69.3

Minimum Detectable Activity Report

umdBc keV y DANuclide
S

^
(

(uC i /9)

K-40 109. 1460.83 1.4402E-02
SR-85 67522. 514.00 1.4749E-02
RU-103 82150. 497.05 1.7698E-02
RU-106 24980. 621.92 1.072BE-01
SB-125 127635. 427.88 5.8650E-02
CS-134 26545. 604.71 1.0831E-02
CE-144 117260. 133.54 7.0667E-02
EU-152 82. 1408.01 6.1840E-03
TH-228 114410. 238.58 2.3681E-02
AM-241 97802. 59.54 5.9274E-02

EU-155 4.767E-02
EU-155 5.865E-02
EU-154 1.648E-02

154 ^EU- 4 140E-02
EU-154 4.296E-02
EU-154 2.786E-02
C0-60 5.760E-03
EU-154 4.260E-02

C0-60 6.232E-03

323:4
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Pacific Northwest Laboratory

Camma-Spectroscopy..... PNL-ALO-450

Customer : SItYERS Date Received : OB/ 171 .95 Work order :IC^ ARF(SOY)

i

AS0.i^e

A.L.O. No. : 95-7945-H1 Description : C099 TANK RY-IOB

Pipet Nos.:

DF /Ja
-__ J!. ___

/'--J r/J 1/GOiJ?^

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information

Detector: TRACK FOG Y-Gel1 A-40% 10X C-70X D-70X E_LEPS

File: N^bS
Analyst .^^

3-24325



l^^^.
rT

Battelle / Pacific Northwest Laboratories 14-SEP-1995 11:00:04.99
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7945-H3 Core 99 Tank BY-108 Silvers K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0088.CNF;1
Analys. File: nd sc asf:SST.ASF -

Effic. File : DKA200:fUSER.SCUSR.EFF]EFF GOGSVIOMLW M
Library File: nd_sc lib:sst-08-27-93.nlb- -

Backgnd File: [USER.SCUSR.ARCHIVE]BKG G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 13-SEP-1995 14:05:01 Sample quantity: 1.12270E-02 g
Sample ( E0I) time: 13-SEP-1995 14:05:01 Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:00.98 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors prop agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy y.Abn %Eff uCi /g uC i g % Error Status
K-40 1460.83 10.67* 1.461E+00 1.768E-02 ^ _'.'_

Final Mean for 1 Valid Peaks 768E-02+/- 3.064E-03 (17.33%) :^:)

Nuclide Type: activation
Uncorrected Decay Corr I-Sigma

Nuclide Energy 7.Abn %Eff uCi/g uCi/g %Error Status
C0-60 1173.24 99.90 1.790E+00 2.297E-03 2.297E-03 12.66 OK

1332.50 99.98* 1.586E+00 2.161E-03 2.161E-03 12.04 OK

Final Mean for 2 Valid Peak 2.22Z - 03+/V1.939E-04

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi[g %Error Status
CS-137 661.66 85.20* 3.123E+00 6.048E-02 6.048t-02 3.85 OK

Final Mean for 1 Valid Peak - 6.048E-02+/- 2.329E-03 ( 3.85%)

3- 2326



Nuclide Line Activity Report ( continued) Pag e 2
Sample ID : 95-7945-H3 Cor Acquisition date : 13-SEP-1995 14:05:01

Flag: "*" - Keyline

3- 2327



Post-NID Peak Search Re p ort Pa g e 3
Sample ID : 95-7945-H3 Cor Acquisition date 13-SEP-1995 14:05:01

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

0 75.11* 19 1.29 199.17 195 7135.3
0 92.78 82 0.99 246.27 243 8 33.1
0 661.51* 4012 1.85 1761.79 1749 26 1.7 CS-137 6.048E-02
0 932.93 6 3.37 2485.07 2470 18182.9
0 1173.24 102 2.57 3125.44 3116 21 12.6 CO-60 2.297E-03
0 1332.24 85 2.30 3549.14 3540 16 12.0 C0-60 2.161E-03
0 1461.06 69 2.52 3892.41 3882 18 17.2 K-40 1.768E-02

Minimum Detectable Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (keV } ( uCi/g)

SR-85 146. 514.00 5.8027E-04
RU-103 121. 497.05 5.7428E-04
RU-106 49. 621.92 4.0514E-03
S8-125 172. 427.88 1.8159E-03
CS-134 93. 604.71 5.4366E-04
CE-144 280. 133.54 2.8146E-03
EU-152 15. 1408.01 2.3264E-03
EU-154 15. 1274.51 1.2825E-03
EU-155 273. 105.31 1.4118E-03
TH-228 268. 238.58 9.6635E-04
AM-241 215. 59.54 1.7472E-03

3- 2323



:ific Northwest Laboratory

Gamma-Spectroscopy..... PNL-ALO-450

5240

Customer : SILVERS Date Receired : 09/ 1?/ 95 Work order : !/j!''_^ARF(SDYJ i ASR 2388

A.L.O. No. : 95-7945-N3 Description : CORF 99 TANK BY-I08

Pipet Nos.:

DF y yf.3/

qo a^^^ x d
Pipet checks are recorffed an labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

fDetecto r: TRACK FOG Y-DLi 0X C-0OX 0-70X E-LEPS

File:67q-r
Analyst 46- N

3- 2329
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Battelle / Pacifit Northwest Laboratories 15-SEP-1995 07:59:55.37
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-H1T CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP H0072.CNF;1
Analys. File: ND_SC_ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF HOGSVIOMLW_M
Library File: nd_sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 15-SEP-1995 06:08:38 Sample quantity: 1.00040E-02 G
Sample ( EOI) time: 15-SEP-1995 06:08:37 Sample geometry: P0-GSV-IOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:51:05.02 10%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

^ Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Ener9y %Abn %Eff uCi /G uCi /G %Error Status
K-40 1460.83 10.67* 1.216E+00 1.529E-02 1 .529E -02 36.92 OK

Final Mean for 1 Valid Peaks = 529E- 2+1- 5.647E-03 ( 36.92Y.)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy 9,Abn %Eff uCi/G uCi/G %Error Status
CO-60 1173.24 99.90 1.484E+00 3.894E-03 3.894E-03 39.76 OK

1332.50 99.98* 1.318E+00 7.113E-03 7.113E-03 13.60 OK

Final Mean for 2 Valid Peaks = 09E-03+/- 8.203E-04 ( 13.21Y.)

-^ -^

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi /G uCi / G %Error Status
CS-137 661.66 85.20* 2.547E+00 1.125E+02 1.125E+02 2.82 OK

Final Mean for 1 Valid Peaks 1.125E+0 2+/- 3.167E+00 ( 2.82f

EU-154 42.75 20.56 4.536E-01 ----- Line Not Found - ---- Absent

3- 23,30



Nuclide Line Acti'vity 1^or^ 'tt^it^^inued - ' F`J``( Pag e 2
Sample ID : 95-7946-H1T CO Acquisition date : 15-SEP-1995 06:08:38

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy
123.07

XAbn
40.42

%Eff
7.837E+00

uCi / G
7.191E-02

uCi / G
7.191E-02

%Error
13.89

Status
OK

247.93 6.84 5.704E+00 -- --- Line Not Found ----- Absent
591.76 4.92 2.812E+00 ----- Line Not Found ----- Absent
723.36 19.98 2.348E+00 7.969E-02 7.969E-02 10.50 OK
756.86 4.50 2.251E+00 --- -- Line Not Found -- --- Absent
873.20 12.09 1.969E+00 1.090E-01 1.090E-01 15.08 OK
996.30 10.34 1.735E+00 5.821E-02 5.821E-02 21.33 OK
1004.76 17.90 1.721E+00 8.663E-02 8.664E-02 10.10 OK
1274.51 34.40* 1.373E+00 8.650E-02 8.650E-02 5.47 OK

Final Mean for 6 Valid Peak - . 80E-02+/- 3.293E- 03 ( 3.98%)

EU-155 86.54 32.80 6.362E+00 8.947E-02 8.947E-02 14.36 OK
105.31 21.84* 7.525E+00 8.156E-02 8.156E-02 18.99 OK

Final Mean for 2 Valid Pea = 8.6 02+/- 9.889E-03 ( 1 1.

Flag: " *" = Keyline

3'2,331
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Post-NID Peak
.

Search Report
.

Pag e 3Sample ID : 9 5-7946-H1T CO Acquisition date : 15-SEP-1995 06:08:38

It Energy Area FWHM Channel left Pw %Err Fit Nuclides Activity
uCi/G

5 35.21 43562 0.77 93.57 90 10 0.9 6.81E+02
5 36.09 22500 1.07 95.92 90 10 2.2
0 86.65 4146 0.80 230.77 229 6 14.1 EU-155 8.947E-020 105.46 2977 1.16 280.94 279 6 18.9 EU-155 8.156E-020 123.02 5059 0.99 327.79 325 8 13.8 EU-154 7.191E-02
9 186.44* 12900 2.72 496.94 492 33 6.4 5.79E+00
9 189.43 10205 2.27 504.92 492 33 13.6
9 191.93 5612 2.08 511.59 492 33 23.5
0 661.38* 5419864 1.80 1763.82 1751 24 0.0 CS-137 112.
0 723.02 830 1.99 1928.23 1922 13 10.0 EU-154 7.969E-020 872.66 576 2.00 2327.39 2317 20 14.5 EU-154 0.109
0 996.07 232 1.97 2656.55 2649 15 21.0 EU-154 5.821E-020 1004.47 593 1.78 2678.98 2669 18 9.5 EU-154 8.664E-02
0 1172.60* 128 1.53 3127.44 3119 24 39.7 CO-60 3.894E-03
0 1274.48 907 2.44 3399.20 3386 28 5.4 EU-154 8.650E-02
4 1320.23 371 3.84 3521.23 3510 31 18.6 2.81E+00
4 1322.45 994 3.22 3527.15 3510 31 7.4
0 1332.74* 208 2.22 3554.60 3543 22 13.6 C0-60 7.113E-03
0 1461.20* 44 2.33 3897.25 3889 16 36.9 K-40 1.529E-02
0 1596.39 80 2.61 4257.85 4246 23 18.1

Minimum Detec table Activity Report

Bckgnd Ener y
q

MDA
Nuclide Sum (ke V} ( uCi/G)

SR-85 89699. 514 .00 1.9883E-02
RU-103 108464. 497 .05 2.3786E-02
RU-106 33083. 621 .92 1.4441E-01
SB-125 169453. 427 .88 7.9042E-02
CS-134 35463. 604 .71 1.4643E-02
CE-144 155950. 133 .54 9.5320E-02
EU-152 93. 1408 .01 7.7186E-03
TH-228 151709. 238 .58 3.1895E-02
AM-241 131163. 59 .54 8.0287E-02

3- 2032



REV. I

Pacific Northwest Laboratory 5240

Gamma-Spectroacopy..... PNL-ALO-450

Custoner : SItVERS Date Received : 091 121 95 Work order ARF(SOW) ^ ASR 2388

A.L.D. No. : 95-7946-NIT Description : CORE 99 TANK BY-tOB

Pipet Nos.:

DF ,VD --- (/.

^
Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector: &^ FOG Y-GeLi A-40% 6-40X C-70X D-70% E_LEPS

File: -aQj 2> ^A

Analyst 'Y1

lll.1$0^04 !S

S

3--2333
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 17:35:42.38
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-H2T Core 99 Tank BY-108 Silvers K28872

Config. File: DKA200: r USER.SCUSR.ARCHIVE]SMP HO066.CNF;I
Analys. File: ND SC_ASF:SST.ASF -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF H0GSV10MLWM
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG H.CNF;6 - 2-SEP-1995 10:23:41.

Acquisition time : 13-SEP-1995 15:45:38 Sample quantity: 9.90400E-03
Sample ( E0I) time: 13-SEP-1995 15:45:37 Sample geometry: P0-GSV-IOML-
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:49:48.93 8.9%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nclide
1460r83 10.67* 1.217E+00 U7C983E903d D7C983E903 182r65r

StaOKus

Final Mean for 1 Valid Peaks = 7.983E-03+/- 6.598E-03 ( 82.65%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
C0-60 1173.24 99.90 1.483E+00 8.778E-03 8.778E-03 14.47 OK

1332.50 99.98* 1.318E+00 7.076E-0 ^"r-n^^ OK

Final Mean for 2 Valid Peak = 7.752E-03+,/- 8.010E-04 ( 10.33%)

Nuclide Type: fission

CSc137e 661r66 8520* 2.547E+00 9c48 E901 d D9 c480E

Corr

+ 01
1%pr82r StOaKus

U

Final Mean for 1 Valid Pea - 9.480E - 2.670E+00 ( 2.82%) ^

EU-154 42.75 20.56 4.740E-01 1.295E-01 1.295E-01 192.07 OK

3- 2334
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Nuclide Line Activity Re p ort (continued) Pa g e 2
Sample ID : 95-7946-M2T Co Acquisition date : 13-SEP-1995 15:45:38

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy %Abn %Eff uci /g uCi/g %Error Status
123.07 40.42 7.837E+00 5.078^E-02 5.078E-02 17.77 OK
247.93 6.84 5.704E+00 ----- Line Not Found --- -- Absent
591.76 4.92 2.812E+00 - ---- Line Not Found ----- Absent
723.36 19.98 2.347E+00 5.262E-02 5.262E-02 15.10 OK
756.86 4.50 2.251E+00 -- --- Line Not Found - ---- Absent
873.20 12.09 1.968E+00 3.645E-02 3.645E-02 31.34 OK
996.30 10.34 1.134E+00 6.070E-02 6.070E-02 23.65 OK
1004.76 17.90 1.720E+00 6.473E-02 6.473E-02 13.15 OK
1274.51 34.40* 1.373E+00 7.049E-02 7.049E-02 6.17 OK

Final Mean for 7 Valid Peaks 6. 8E 02+/- 3 054E-03 ( 4 93%

EU-155 86.54 32.80 6.357E+00 6.438E-02 6.438E-02 17.93 OK
105.31 21.84• 7.525E+00 7.216E-02 7.217E-02 19.42 OK

Final Mean for 2 Valid Peak - 6. 53E-02+/- 8.910E-03 ( 13.19%

AM-241 59.54 35.90* 2.690E+00 .15 OK

Final Mean for 1 Valid Peak 3.200E-02+/- 2.053E-02 ( 64.15%

Flag: "*" - Keyline
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Post-NID Peak Search Report Pag e 3Sample ID : 95-7946-H2T Co Acquisition date : 13-SEP-1995 15:45:38

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

5 35.21 37129 0.79 93.57 90 11 0.9 6.46E+02
5 36.09 20263 1.07 95.92 90 11 2.6
0 38.58 425 0.61 102.56 101 6110.3
3 42.31 338 0.51 112.50 111 8 62.1 1.82E+00
3 43.01 278 0.93 114.38 111 8191.7 . EU-154
0 59.90 679 0.87 159.43 157 5 64.1 AM-241
0 86.60 2952 0.83 230.64 229 6 17.7 EU-155
0 105.46 2608 0.86 280.96 279 6 19.3 EU-155
0 123.04 3537 1.05 327.85 325 8 17.7 EU-154
3 186.79 3005 1.33 497.88 495 15 19.1 1.09E+00
3 188.59 2734 1.55 502.68 495 15 33.1
0 661.42* 4522118 1.79 1763.92 1751 24 0.0 CS-137
0 723.23 543 1.75 1928.80 1923 15 14.7 EU-154
0 872.96 191 1.54 2328.18 2321 15 31.0 EU-154
0 996.46 239 2.13 2657.59 2646 22 23.4 EU-154
0 1004.74 438 1.14 2679.68 2670 21 12.7 EU-154
0 1173.17* 286 2.69 3128.95 3116 26 14.4 C0-60
0 1274.68 732 3.01 3399.73 3385 32 6.1 EU-154
0 1322.10 799 3.37 3526.21 3511 28 8.6
0 1333.09* 205 2.71 3555.52 3543 30 14.6 CO-60
1 1459.98* 23 2.75 3894.00 3880 26 82.6 7.85E+00 K-40
1 1461.86* 6 2.75 3899.00 3880 26237.9

Minimum Detectable Act ivity Report

Bckgn d
d

Ener
qy

CDANuclide keV
(

) (u /9)

SR-85 74784 . 514. 00 1.8338E-02
RU-103 90525 . 497. 05 2.1949E-02
RU-106 27871 . 621. 92 1.3389E-01
SB-125 141273 . 427. 88 7.2900E-02
CS-134 29479 . 604. 71 1.3485E-02
CE-144 126584 . 133. 54 8.6744E-02
EU-152 51 . 1408. 01 5.7865E-03
TH-228 125657 . 238. 58 2.9321E-02

0.130
3.200E-02
6.438E-02
7.217E-02
5.078E-02

94.8
5.262E-02
3.645E-02
6.070E-02
6.473E-02
8.778E-03
7.049E-02

7.076E-03
7.983E-03
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Pacific Northwest Laboratory 5240

Oamma-Spectroecopy..... PNL-ALO-450

Customer : S1IVERS Dete Received : 09/ 12/ 95 Vork order ARF(SDV) ^ ASR 218B

A.L.O. No. : 95-7946-H7T Description : COAE 99 TANK BY-109

Pipet Nos.:

DF ___ • O ___ ___ -/^ ___

c1^1 ^Cs[l'J{iY

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to custon:er _ Hold for Radtoanalytical

Storage Path: _ Direct to A.L.D.

Analyst

Counting Information: q
\

Detector: TRACK FDG T-GeLi A-/

Fi

p-40% 0X Dd0% E_LEPS

le: ^ ^

Analyst

^^ ^^^qiiiq

6
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 17:31:40.85
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7946-HCB Core 99 Tank BY-108 Silvers K28872

Config. File: DKA200:rUSER.SCUSR.ARCHIVE]SMP G0089.CNF;1
Analys. File: ND SL ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLW_M
Library File: nd_sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;6 - 2-SEP-1995 10:22:49.

Acquisition time : 13-SEP-1995 15:51:28 Sample quantity: 9.95400E-03 yr
Sample ( EOI) time: 13-SEP-1995 15:51:27 Sample geometry: PO-GSV-lOML-W
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:01.61 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro.: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Ku40ide 1460r83 10A67* 1.460E+00 1 074E902d

DecUy i C9rr
1XError Status

U

Final Mean for 1 Valid Peaks/- 3.494E-03 32.52%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CO-60 1173.24 99.90 1.790E+00 2.064E-03 2.064E-03 18.67 OK

1332.50 99.98* 1.586E+00 1.465E-03

Final Mean for 2 Valid Peaks . 749E-03+/- 2.650E - 04 ( 15.16Y.)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy XAbn %E
ff

uCi/g uCi/g XError Status
CS-137 661.66 85.20* 3.123E+00 2.125E O1 2'_.^:.rC^3.59 6

Final Mean for 1 Valid Peaks - 2.125E-01+/- 7.638E-03 ( 3.59%)

3- 2338
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Post-NID Peak Search Report Pa g e 3Sample ID : 95-7946-HCB Co Acquisition date : 13-SEP-19 95 15:51:28

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

0 661.51 12495 1.80 1761.79 1752 23 0.9 CS-137 0.212
0 795.90 63 1.77 2119.91 2112 20 29.3
0 1173.34* 82 2.28 3125.72 3115 25 18.6 YO-60 2.064E-03
0 1332.75* 51 2.69 3550.51 3540 20 24.9 CO-60 1.465E-03
0 1461.46* 37 2.29 3893.48 3880 24 32.5 K-40 1.074E-02

Minimum Detectable Activity Report

Bc md VqyNuclide SU j(k /g)(uCi/g)

SR-85 294. 514.00 9.2875E-04
RU-103 274. 497.05 9.7418E-04
RU-106 117. 621.92 7.0252E-03
SB-125 437. 427.88 3.2699E-03
CS-134 202. 604.71 9.0401E-04
CE-144 481. 133.54 4.1639E-03
EU-152 11. 1408.01 2.2165E-03
EU-154 22. 1274.51 1.7300E-03
EU-155 409. 105.31 1.9501E-03
TH-228 472. 238.58 1.4462E-03
AM-241 409. 59.54 2.7212E-03

,3- 2339
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Pacific Northwest Laboratory

Camma-Spectroscopy..... PNL-ALO-450

Customer : SILVERS Date Received : 091 121 95 Work order : ^^0 ^a'ARF(SOV)

A.L.O. No. : 95-7946-H[B Description : CDRE94 TANK BY-1011

Pipet Nos.:

OF oYS7 ^ ^ti ^ f5P^5
k

`O ^c<,sad1
Pipet checks are recorddd on labsheets by pipet nimber

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Informetion:

Detector : TRACK FOG Y- GeLi 40 B-40% C-70X D-70X E_LEPS

File:

Analyst ^

qKS`4

5240

ASR 2368

3- z34o
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Battelle / Pacific Northwest Laboratories 13-SEP-1995 18:19:44.79
/ Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7947-HI CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP T1904.CNF;1
Analys. File: ND SC ASF:SST.asf

Effic. File -: DKA200:fUSER.SCUSR.EFF]EFF TBSCV
Library File: nd_sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 13-SEP-1995 16:36:04 Sample quantity: 1.08720E-02 g
Sample ( E0I) time: 13-SEP-1995 16:36:03 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:43:27.01 3.3%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK VI.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Deca C - igma

Nuclide Energy .Abn %Eff uCi / g g %Error Status
K-40 1460.83 10.67* 2.471E-02 1.877E- 1.877 - 01 45.16 OK

Final Mean for 1 Valid Pe - 1.877E-01+/- 8.475E-02 ( 45.16%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g %Error Status
CS-137 661.b6 85.20• 4.905E-02 1.197E+03 1.197E+03 4.72 OK

Final Mean for 1 Valid Pea - 1.197E+03+/- 5.646E+01 ( 4.72%)

Flag: Keyline

3-2341
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Post-NID Peak
Sample ID : 9

Search Re p ort
5-7947-HI COR Pa g e 2

Acqu isition date : 13-SEP-1995 16:36:04

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

0 44.60 20128 4.77 59.88 55 12 3.8
2 73.15* 4919 1.65 97.97 95 10 9.5 8.76E+00
2 75.45* 6954 1.24 101.04 95 10 5.2.
0 85.44* 2125 1.13 114.36 112 6 19.5

10 187.41 16663 4.25 250.41 244 35 5.3 7.26E+00
10 191.56 14493 4.27 255.95 244 35 7.7
10 195.55 11842 4.23 261.27 244 35 9.4
10 199.88 5686 3.22 267.04 244 35 15.4
10 202.50 4568 3.90 270.55 244 35 23.0
0 661.73* 1207293 1.74 883.12 876 14 0.1 CS-137 1.197E+030 1274.52 38 1.96 1700.32 1694 13 25.1
0 1322.88 37 2.99 1764.80 1761 11 40.8
0 1460.66* 12 2.43 1948.50 1942 13 45.1 K-40 0.188

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum 10 (uCi/g)

C0-60 . 16. 1332.50 2.9199E-02
SR-85 26408. 514.00 5.0739E-01
RU-103 32553. 497.05 6.1125E-01
RU-106 7667. 621.92 3.3106E+00
SB-125 60909. 427.88 2.1956E+00
CS-134 7878. 604.71 3.2817E-01
CE-144 86037. 133.54 2.7790E+00
EU-152 10. 1408.01 1.1549E-01
EU-154 45. 1274.51 1.3784E-01
EU-155 72233. 105.31 1.1621E+00
TH-228 74526. 238.58 9.8110E-01
AM-241 66814. 59.54 7.0508E-01

3-. 2342
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Pacific Northwest Laboratory 5240

Camma-Spectroscopy.....PNL-ALO-450

Custaner : SILVERS Date Received : 09/ 12/ 95 Work order ARF(SDW) ^ ASR 7389

A.L.O. No. : 95-7947-HI Description : C ORE 99 TANK 9Y-108

Pipet Nos

OF --- --- --- ---
^

iltrsiJPll)

Pipet checks are recorded on labsheets by pipet nunber

Data Path: _ Direct to custamer _ Hold for Radioanalyttcal

Storage Path: _ Direct to A.L.O.

Analyst I/C^ / n'i77y ^'^

Counting Information

Detector: RACK F0G Y-GeLi A-40% 8-40X C-70% D-70X E LEPS
-^ 'I

File: I l^^^I /

So.hvPlt 5.^- Analyst

o.o( o87a^.
"'ITT^^^°°°"'

4.
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Battelle / Pacific Northwest Laboratories 14-SEP-1995 12:36:15.80
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7947-H2 CORE 99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1908.CNF;1
Analys. File: ND_SC ASF:SST.asf -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF T8SCV
Library File: nd sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 14-SEP-1995 10:50:56 Sample quantity: 1.44267E-02 G
Sample ( EOI) time: 14-SEP-1995 10:50:55 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:45:10.33 4.9%

Peak Search Sens.: 5.00000
Eng. Tal. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide
5^137e 661r66 85^20* 4.96E-02

1c343E+0ed

Decay iCGrr 1-Sigma

U

Final Mean for 1 Valid Pe 1.343E+03+/-6.344E+01 ( 4.72%

Flag: Keyline

3-2344
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Post-NID Peak
Sa l ID 9

Search Report
5-7947 H2 COR A i d

Page 2
5mp e : - cqu onisit ate : 14-SEP-1995 10: 0:56

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 43.98 19125 4.17 59.05 55 9 3.9
3 73.08* 6184 1.49 97.88 95 10 8.1 6.99E+00
3 75.35* 10008 1.29 100.90 95 10 4.4
0 84.91* 3425 1.13 113.74 112 6 14.8

10 189.64 12753 4.26 253.39 247 22 8.7 1.55E+01
10 193.39 8415 4.27 258.38 247 22 16.8
10 198.24* 2502 2.60 264.85 247 22 29.3
0 661.59* 1797744 1.76 882.93 876 14 0.1 CS-137 1.343E+03
0 1274.92 42 1.85 1700.86 1694 14 29.4
0 1322.47 125 3.17 1764.25 1760 12 19.4

Minimum Detec table Activity Report

Bckgnd Energy MDA
Nuclide Sum () (uCi/G)

K-40 19. 1460.83 2.3803E-01
C0-60 22. 1332.50 2.6084E-02
SR-85 39083. 514.00 4.6518E-01
RU-103 48517. 497.05 5.6237E-01
RU-106 11450. 621.92 3.0489E+00
SB-125 90171. 427.88 2.0132E+00
CS-134 11739. 604.71 3.0188E-01
CE-144 127288. 133.54 2.5473E+00
EU-152 11. 1408.01 9.1012E-02
EU-154 56. 1274.51 1.1597E-01
EU-155 107521. 105.31 1.0685E+00
TH-228 110423. 238.58 9.0548E-01
AM-241 98988. 59.54 6.4675E-01

3- 2345
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Northwest Laboratory

Camoa-Spectroscopy..... PNL-ALO-450

Customer : SILVERS Date Received : j19( 12/ 95 Work order : ^8^ Rf(SOYJ ^ ASR 2388

A.L.O. No. : 95-7947-N7 Description : CORE 99 TAYK BY-108

Pipet Nos.:

DF Iw -- 9.9y35
r'-o

Pipet checks are recorded on labaheets by pipet number

Data Path: _ Direct to custamer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector: TRACK FOG T-Geli A-40 40% C-7CX 0-70X E_LEPS

File:^ .^".>'.9/0/15^

S,
Analyst

$d'v.nsalL ^

o.oiyya0
O^

s

3-2346
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Battelle Pacific Northwest Laboratories 14-SEP-1995 07:46:31.90
Analytica Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7948-H1 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200: [ USER.SCUSR.ARCHIVE]SMP TT1905.CNF;1
Analys. File: ND SC_ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd_sc_ltb:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 14-SEP-1995 06:00:56 Sample quantity: 9.86410E-03 G
Sample ( E0I) time: 14-SEP-1995 06:00:56 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:45:26.80 5.2Y.

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy 9.Abn %Eff uCi/G uci / G %Error Status
CS-137 661.66 85.20* 4.905E-02 2.083E+03 2.083Et93^4.72 OK

Final Mean for 1 Valid Pea^2.083E+03+/- 9.825E+01 ( 4.72Y)

Flag: "*" - Keyline

3- 2347
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Post-NID Peak
S l IO 9

Search Report
79485 H OR

- Page 2
amp e : - - 1 C Acqui sition date : 14-SEP-1995 06:00:56

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 44.59 31326 4.99 59.87 55 12 3.0
4 73.30* 6101 1.22 98.17 96 9 7.3 2.05E+00
4 75.38* 10455 1.27 100.94 96 9 4.3
0 84.91* 3310 1.22 113.66 112 5 13.4

10 187.49 27476 4.25 250.52 244 35 4.0 4.98E+01
10 191.83 14876 2.91 256.31 244 35 6.9
10 195.24 19326 4.28 260.86 244 35 7.2
10 204.74 3306 2.00 273.54 244 35 21.8
0 661.70* 1905880 1.74 883.09 876 14 0.1 CS-137 2.083E+03
0 1276.05 25 1.50 1702.35 1695 11 41.5
0 1322.06 188 4.42 1763.71 1757 13 12.6

Minimum Detec table Activity Report

Bckgnd Ene rgy MDA
Nuclide Sum O (uCi/G)

K-40 14. 1460 .83 3.0138E-01
C0-60 14. 1332 .50 3.0100E-02
SR-85 41563. 514 .00 7.0159E-01
RU-103 51131. 497 .05 8.4436E-01
RU-106 12111. 621 .92 4.5861E+00
SB-125 95939. 427 .88 3.0371E+00
CS-134 12483. 604 .71 4.5530E-01
CE-144 133414. 133 .54 3.8141E+00
EU-152 8. 1408 .01 1.1074E-01
EU-154 41. 1274 .51 1.4488E-01
EU-155 111572. 105 .31 1.5919E+00
TH-228 116092. 238 .58 1.3579E+00
AM-241 102032. 59 .54 9.6034E-01

3-2348
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Pacific Northwest Laboratory

Gamma-Spectroecopy..... PNL-ALO-450

Custoaer : SRVERS Date Received : 091 12/ 95 Work order ARF(SDV)

I

ASR 2388

A.L.O. No. : 95J94R-H1 Description : CDBE99 TANK 81-108

Pipet Nos.:

DF /Jo _ y. SY3y ___ -
,^.o __ ...-p ^ ^ ,^,JaL

-- ---

Pipet checks are recorded on la6sheets by pipet number

Data Path: _ Direct to customer _ Hold for Radfoanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Infoenatian:

Detector: RAC FOG T-GeLt A-40% B-40% C-70% D-70% E_IEPS

File: I 00,^
Anal st55.^ '4? y

^•^6(^^^ t-3Ir

3-2349
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Battelle / Pacific Northwest Laboratories 14-SEP-1995 09:47:10.22
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7948-H2 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]5MP T1906.CNF;1
Analys. File: ND SC ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF TBSCV
Library File: nd sc ltb:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 14-SEP-1995 08:02:09 Sample quantity: 8.74590E-03 G
Sample ( EOI) time: 14-SEP-1995 08:02:08 Sample geometry: T85CV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:44:54.51 4.7%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy XAbn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 4.905E-02 2.115E+ ^LSE-F&3- -4OK

Final Mean for 1 Valid Peak =2.115E+03+/ 9.987E+01 ( 4.72Y.)

Flag: Keyline

3-2350



Post-NID Peak Search Re p ort
S l ID 95 7

Pa ge• 2amp e : - 948-H2 COR Acqui sition date : 14-SEP-1995 08:02:09

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 43.90 17546 4.00 58.95 55 9 4.1
3 73.16* 5770 1.41 97.99 95 10 8.4 9.99E-01
3 75.35* 9620 1.26 100.91 95 10 4.5
0 85.12* 3782 1.28 113.94 112 6 12.9

10 186.32* 17403 4.02 248.95 244 35 4.8 8.25E+00
10 189.57 16927 4.26 253.30 244 35 7.9
10 193.25 18622 4.26 258.20 244 35 7.2
10 197.20* 10733 3.21 263.48 244 35 9.8
10 201.12 5641 2.42 268.70 244 35 14.8
10 204.89 3981 2.33 273.73 244 35 19.1
0 472.62 743 1.64 630.89 629 5 51.2
0 661.63* 1716415 1.75 882.99 876 14 0.1 CS-137 2.115E+03
0 1275.10 24 1.77 1701.09 1694 14 48.8
0 1322.84 96 2.28 1764.75 1760 10 20.3

Minimum Dete ctable Activity Report

Bckgnd Energy MDA
Nuclide Sum O ( uCi/G)

K-40 23. 1460.83 4.3264E-01
CO-60 14. 1332.50 3.4529E-02
SR-85 36991. 514.00 7.4651E-01
RU-103 46064. 497.05 9.0389E-01
RU-106 10659. 621.92 4.8524E+00
58-125 86050. 427.88 3.2441E+00
CS-134 11400. 604.71 4.9073E-01
CE-144 121559. 133.54 4.1062E+00
EU-152 9. 1408.01 1.3624E-01
EU-154 42. 1274.51 1.6546E-01
EU-155 101527. 105.31 1.7127E+00
TH-228 104784. 238.58 1.4550E+00
AM-241 92534. 59.54 1.0315E+00

3-2351
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Pacific Northwest Laboratory 5240

Gamma-Spectroscopy..... PNL-ALO-450

Customer : SILVERS Date Received : 09/ 11/ 95 Vork order ARF(SOW) ^A9R 2388

A.L.D. No. : 95-7948-N2 Description : C ORE 99 TANK BY-1D9

Pipet Nos.:

.. . .
OF ---

OSc"76 w^
---

^sd'.3
y--

. //J L1eL,:JQ

___ ___

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector: TRACK FOG T-GeLi A-40X 4 C-70X D-70X E_LEPS

T i o(^ -h^.9/,v/qs ^
Fh e:

Analyst

` 3 ct/ .

3-2352
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ACID DIGESTION DRAINABLE LIQUID
AND Na2O2 FUSION SEGMENT AND

QUARTER SEGMENT
GEA ANALYSIS

3 2353
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DATE TO QC: 09/22/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements. -

Analyte - GEA - Acid Digestion & KOH Fusion

Data Package/Report - BY-lOB Core 99

Project No. - 21372

ACL Numbers - 95-07932-Al 95-07932-A2 95-07932-A3
95-07935-A1 95-07935-A2
95-07941-N3
95-07943-N1
95-07944-N1

PN ACL dality Representative

3-2354

^ 9S

Date



N
Ci)

Cd1

U1

,

BaBelte Pacific Northwest Laboratory

Analytical Chemistry Laboratory

Radiochemislry Group - 325 Bldg.

Client: K. Silvers

WP #: K28866

95-7932

9/21195

• ^,

Cognizant Scientist: y-OC 9J-

Concur -r[ /d Ill4 -1-

Measured Activities (uCVg) r 1
t..l

ALO ID Co-60 Cs-134 Cs-137 Eu-154 Eu-155 Am-241
ClienllD Error % Error % Error % Error% Error % Error%

95-7932-Al <2. E-3 <2. E-2 9.OOE 1 <4. E-3 <8. E-2 <5. E-2
SEG 2 DL 6%

95 7 A2 <

I_̂

- 932- 2. E-3 <2. E-2 9.12E 1 <4. E-3 <8. E-2 <5. E-2
SEG 2 DL DUP 6%

95-7932-A3 <3. E-4 <2. E-4 5.53E-4 <4. E-4 <7. E-4 4. E-4 _7
METHODS BLANK 35% rTl

95-7935-Al <2. E-3 <3. E-2 9.85E 1 <5. E-3 <9. E-2 <5. E-2
SEG 3 DL 6% •-

95-7935-A2 <2. E-3 <2. E-2 9.59E I ^5. E-3 <9. E-2 <5. E-2
SEG 3 DL DUP 6/



Battelle / Pacific Northwest Laboratories 12-SEP-1995 10:55:48.91
Analytical Chemistry Laboratory •Gamma Energy Analysis (GEA)

Sample Title: 95-7932-Al CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1894.CNF;1
Analys. File: ND_SC ASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T10SCV
Library File: nd_sc lib:sst-08-27-93.nlb'

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 12-SEP-1995 10:19:50 Sample quantity: 1.11779E+00
Sample ( E0I) time: 12-SEP-1995 10:19:50 Sample geometry: TIOSCV
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:35:47.90 16%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK VI.5 HID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi/G uCi G Y.Error Status
CS-137 661.66 85.20* 3.364E-02 8.994E+01 8.9 45 OK

Final Mean for 1 Valid Peak ^ 8.994E+01+/- 4.899E+00 ( 5.45Y.)

Flag: "*" = Keyline

3- 2356



''^.. . _....,,

Post-NID Peak
Sam le ID : 9

Search Re port
5-7932 Al LOR

Page• 2
p - Acqu isition.date : 12-SEP-1995 10:19:50

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 44.20 21583 4.43 59.35 55 10 3.6
2 73.14* 7243 1.35 97.95 95 10 6.0 5.42E+00
2 75.36* 13754 1.37 100.92 95 10 3.2
0 85.37* 7066 1.31 114.27 111 8 9.0

10 187.15 21870 4.25 250.06 245 34 4.4 9.86E+01
10 192.07 15253 3.20 256.63 245 34 7.4
10 201.57 9395 2.93 269.30 245 34 11.1
10 204.77 3834 3.28 273.58 245 34 25.2
0 661.66* 1918863 1.78 883.03 876 14 0.1 CS-137 89.9
0 691.67 425 3.59 923.05 917 14 21.2
0 1322.26 510 3.70 1763.97 1759 11 7.8

Minimum Detec table Activity Report

Bckgnd Energy MDA
Nuclide Sum O (uCi/G)

K-40 3. 1460.83 6.3673E=03
CO-60 22. 1332.50 1.7143E-03
SR-85 41763. 514.00 2.9765E-02
RU-103 52118. 497.05 3.6010E-02
RU-106 11985. 621.92 1.9507E-01
SB-125 98076. 427.88 1.2885E-01
CS-134 12285. 604.71 1.9285E-02
CE-144 133907. 133.54 1.7900E-01
EU-152 5. 1408.01 4.0673E-03
EU-154 11. 1274.51 3.2816E-03
EU-155 110211. 105.31 7.8345E-02
TH-228 116634. 238.58 5.7536E-02
AM-241 95925. 59.54 4.5491E-02

3-2357



l

- . ^ ^ w vJ ^.IJ`

Pacific Northweat Laboratory ' 5238

Gamma-Spactroacopy..... PNL-ALO-450

Custcmer : SILVERS Date Received : 09/ 17/ 95 Work order :/CA/-11411, ARF(SOY) ^ ASR 7388

A.L.D. No. : 95-7932-Al Description : C

e.,

Analyst ^

Counting Info ' n:

Detector: TRACK F0G Y-Geli A-40% B-40% C-70X D-70%

File: ^ I 4
Analyst

I• i I I 1'1^/

3- 2358

Pipet Nos.:

DF

A-0 'rj t/

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.



' IG^•^ :'.'t^1 DP ^^, REV._^

Battelle / Pacific Northwest Laboratories 12-SEP-1995 11:40:14.00
Analytical Chemistry Laboratory • Gamma Energy Analysis (GEA)

Sample Title: 95-7932-A2 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1895.CNF;1
Analys. File: ND SC ASF:SST.asf -

Effic. File : DKA200:(USER.SCUSR.EFF]EFF TIOSCV
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 12-SEP-1995 11:04:12 Sample quantity: 1.10730E+00 G
Sample ( E0I) time: 12-SEP-1995 11:04:12 Sample geometry: T10SCV
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:35:49.66 16%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro P agated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID.V3.1
WTMEAN V1.8 MINACT V2.5

r

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi /G uCi /G %Error Status
CS-137 661.66 85.20* 3.364E-02 9.118E+01 9.118^E+01 5.45 OK

Final Mean for I Valid Pea 4.966E+00 ( 5.45%)

Flag: Keyline

,3- 2359
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Post-NID Peak Search Report Pag e 2Sample ID : 95-7932-A2 ^OR Acquisition-date : 12-SEP-1995 11:04:12

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/G

9 43.82 19837 3.47 58.84 55 12 3.3 3.80E+00
9 46.54* 8304 2.88 62.47 55 12 7.8
3 73.21* 7563 1.55 98.06 95 10 6.7 1.48E+00
3 75.38* 12094 1.26 100.95 95 10 3.7
0 85.35* 6848 1.39 114.25 111 8 9.3

10 186.16* 7609 2.66 248.74 246 31 6.8 2.42E+01
10 188.59 16160 4.19 251.98 246 31 7.0
10 192.20 14809 3.95 256.80 246 31 9.2
10 196.28 14481 4.28 262.24 246 31 10.0
0 661.67* 1926982 1.79 883.05 876 14 0.1 CS-137 91.2
0 691.65 484 3.91 923.03 917 12 15.8
0 1173.47* 26 1.01 1565.58 1562 8 48.0
9 1318.86 425 5.14 1759.44 1749 21 7.5 1.19E+00
9 1322.58 447 2.72 1764.40 1749 21 6.1 Sa M

Minimum Detectable Activity Report

Bckgnd Energy MDA`
Nuclide Sum O (uCi/G)

K-40 2. 1460.83 5.2481E-03
CO-60 19. 1332.50 1.6004E-03
SR-85 42331. 514.00 3.0251E-02
RU-103 52802. 497.05 3.6589E-02
RU-106 12067. 621.92 1.9759E-01
SB-125 98084. 427.88 1.3008E-01
CS-134 12631. 604.71 1.9740E-02
CE-144 134931. 133.54 1.8139E-01
EU-152 1. 1408.01 1.8362E-03
EU-154 12. 1274.51 3.5405E-03
EU-155 110931. 105.31 7.9345E-02
TH-228 117786. 238.58 5.8367E-02
AM-241 95919. 59.54 4.5920E-02



Pacific Northwest Laboratory 5238

Ganeaa-8pectroscopy..... PNL-ALO-450

Customer : SILVERS Date Received : Oo/ Work order r^7o ARF(SOW) ASR 2388

A.L 0. No. 95-7932-A2 Description C BY - 108

Pipet Nos.:

DF ___ ___ ___

^ r^ rve

Pipet checks are recorded on labsheets by pipet number

Data Path: __ Direct to customer

Storage Path: ! Direct to A.L.O.

Analyst

Counting Infmmation:

Detector: TRACK iG Y-GeLi A-40% B-40% C-70% D-70% E LEPS

File: ^
Analyst

Hold for Radioanalytical

J

3-2361
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Battelle / Pacific Northwest Laboratories 12-SEP-1995 14:46:12.82
Analytical Chemistry Laboratory -Gamma Energy Analysis (GEA)

Sample Title: 95-7935-Al CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:fUSER.SCUSR.ARCHIVE]SMP T1897.CNF;1
Analys. File: ND_SC_ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T10SCV
Library Fi1e: nd_sc_lib:sst-08-27-93.nlb'

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 12-SEP-1995 14:09:35 Sample quantity: 1.11973E+00 G
Sample ( E0I) time: 12-SEP-1995 14:09:35 Sample geometry: T10SCV
Elapsed live time: 0 00:30:00.00 -
Elapsed real time: 0 00:36:24.66 18%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Sy stematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected De igma

-aiNuclide Energy %Abn %Eff uCi Y.Error Status
K-40 1460.83 10.67*. 1.592E-0 03 3M3 0 3 87.68 OK

Final Mea alid Peaks - 3.730E-03+/- 3.271E-03 ( 87.68%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy %Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 3.364E-02 9.845E+01 9.845E+01 5.45 OK

Final Mean for 1 Valid Peak 845E+01+/- 5.367.E+00 ( 5.45Y.)

Flag: "*" - Keyline

- . , 3-2362



Post-NID Peak Search Re G ort
fiGV,

Page• 2
Sample ID : 95-7935-Al COR Acquisition date 12-SEP-1995 14:09:35

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 44.28 23393 4.43 59.45 55 10 3.5
4 73.13* 8306 1.41 97.95 95 10 6.3 1.60E+00
4 75.27* 12752 1.23 100.80 95 10 3.7
0 85.38* 7828 1.35 114.29 111 8 8.5

10 186.24* 22145 3.70 248.85 244 35 3.8 1.70E+02
10 190.81 23570 3.87 254.94 244 35 6.0
0 661.59* 2104268 1.79 882.93 876 14 0.1 CS-137
0 692.89 304 1.77 924.68 921 8 20.1

10 1318.90 656 5.65 1759.49 1750 20 5.4 1.34E+00
10 1322.81 438 2.28 1764.70 1750 20 6.5
0 1461.70* 5 1.78 1949.89 1944 9 87.7 K-40

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum () (uCi/G)

C0-60 24. 1332.50 1.7676E=03
SR-85 46348. 514.00 3.1302E-02
RU-103 57446. 497.05 3.7741E-02
RU-106 13440. 621.92 2.0622E-01
58-125 107262. 427.88 1.3452E-01
CS-134 13835. 604.71 2.0430E-02
CE-144 146578. 133.54 1.8696E-01
EU-152 3. 1408.01 3.1451E-03
EU-154 16. 1274.51 4.0378E-03
EU-155 119614. 105.31 8.1477E-02
TH-228 128005. 238.58 6.0171E-02
AM-241 104666. 59.54 4.7436E-02

98.4

3.730E-03

3- 2363
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Pacific Northwest Laboratory 5238

Camma-Spectroscopy..... PNL-ALO-450

Customer : SIIVERS Date Received : DB/ 17l 95 Work order : A 80 ARF(SOY) ASR 23BB

A.L.O. No. : . 95-7935-Al Description : CO0.E 99 TANK

Pipet Nos.: . - -

DF ---
1)(o-;1 ___ ^/ ___

b N.L r.^ vJ . ei . .. a Y2

PiPet checks are recorded on labsheets by PiPet number

L

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector:FOG Y-GeLI A-40% B-40% C-70S D-70X E_LEPS

File:^^_
Analyst

50-^i'p

3- 2364
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Battelle / Pacific Northwest Laboratories 14-SEP-1995 10:19:50.13
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7932-A3 CORE99 TANK BY-108 BROWN K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP T1896.CNF;3
Analys. File: nd sc_asf:SST.ASF -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF T8SCV
Library File: nd_sc_lib:sst-08-27-93.nlb'

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 12-SEP-1995 12:25:01 Sample quantity: 1.,10954E+00 G 3
Sample (E0I) time: 12-SEP-1995 12:25:00 Sample geometry: T8SCV
Elapsed live time: 0 01:40:00.00
Elapsed real time: 0 01:40:00.52 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Deca C -Sigma

Nuclide Enerqy %Abn %Eff uCi/G i G %Error Status
K-40 1460.83 10.67* 2.470E-02 - 4 2.456 -04 378.72 OK

Final Mean for id Peaks - 2.456E-04+/- 9.302E-04 ( 378.72%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/G uCi /G %Error Status
CS-137 661.66 85.20* 4.904E-02 5.53 - '5361E-OdS4.15 OK

Final Mean for 1 Valid P s- 1.530E-04+/- 1.888E-04 ( 34.15% ^

Flag: Keyline

-- 1 3- 2365
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Post-NID Peak Search Re p ort
Sample ID : 95-7932-A3 COR A i i

Pa g e 2
cqu s tion-date : 12-SEP-1995 12:25:01

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 75.32* 1 1.29 100.87 96 8*****
0 85.34* 15 2.11 114.24 110 9214.8
0 511.12* 25 2.88 682.24 675 17 74.4
0 661.79* 57 1.60 883.20 877 12 33.8 CS-137 5.530E-04
0 1332.13* 11 1.89 1777.14 1772 9 42.6
0 1461.25* 2 1.04 1949.29 1943 10378.7 K-40 2.456E-04 _

Minimum Detectable Activity Report

Bckgnd Energy MDA
Nuclide Sum O (uCi/G)

C0-60 17. 1332.50 2.9700E-04
SR-85 53. 514.00 2.2226E-04
RU-103 28. 497.05 1.7470E-04
RU-106 27. 621.92 1.9207E-03
58-125 49. 427.88 6.1207E-04
CS-134 18. 604.71 1.5290E=04
CE-144 232. 133.54 1.4153E-03
EU-152 1. 1408.01 3.5680E-04
EU-154 3. 1274.51 3.6370E-04
EU-155 239. 105.31 6.5480E-04
TH-228 160. 238.58 4.4797E-04
AM-241 140. 59.54 3.1574E-04

,3- 2366



Pacific Northwest Laboratory- •

Camma-Spectroecopy.....PNL-ALO-650

38

^/ p/JL 5

ASR P3B9Customer : SILVERS Date Received : 09/ 12/ 95 Vork order : ARF(SDW)

A.L.O. No. : 95-7932-A3 Description CORE 99 TANK BY-IOB

PipetNos.:

9 f74..o- _ as --- 9OF

^ ^J/il^ r--Q f"f c-7 N c.•.JPC^
y e

Pipet checks are recc}/ded on labsheets by pipet number

Data Path: ` Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Information:

Detector TRAC FOG Y-Geli A-40X B-40% C-70% D-707
-- /

File:

^cara,`^t i••^-- Analyst

^• ^b95^^

^^2.36;



'^-
Battelle / Pacific Northwest Laboratories 12-SEP-1995 15:33:25.48
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7935-A2 CORE99 TANK BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_T1898.CNF;1
Analys. File: ND SC ASF:SST.asf

Effic. File : DKA200:(USER.SCUSR.EFF]EFF TIOSCV
Library File: nd sc_lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG T.CNF;27 - 2-SEP-1995 10:24:44.

Acquisition time : 12-SEP-1995 14:56:56 Sample quantity: 1.12944E+00 G
Sample ( EOI) time: 12-SEP-1995 14:56:55 Sample geometry: T10SCV
Elapsed live time: 0 00:30:00.00 -
Elapsed real time: 0 00:36:16.62 17%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Eneryy Y.Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 3.364E-02 9.585E+01 9.585E+01 5.45 OK

Final Mean for 1 Valid Pea - 9.585 +01+/- 5.224E+00 ( 5.457.)

Flag: Keyline

3- 2-368
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Post-NID Peak
S l ID 9

Search Re p ort
5 7935 A2 OR

Pa g e 2
5amp e : - - C Acqui sition date : 12-SEP-19 95 14: 6:56

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/G

0 43.91 17764 3.72 58.96 55 9 4.2
2 73.20* 8338 1.38 98.04 95 10 6.3 2.78E+00
2 75.29* 14100 1.33 100.83 95 10 3.3
0 85.52* 8012 1.21 114.47 111 8 8.2

10 187.58 21449 4.25 250.64 246 31 4.0 1.19E+01
10 192.40 15452 3.52 257.07 246 31 8.1
10 196.08 7797 2.41 261.98 246 31 12.0
10 199.06 12042 3.54 265.95 246 31 10.4
10 202.45 7080 3.55 270.48 246 31 17.6
0 661.61* 2066394 1.80 882.96 876 14 0.1 CS-137 95.8
0 692.40 671 4.69 924.03 917 16 15.1
0 1322.28 623 3.29 1764.00 1759 12 7.0

Minimum Detec table Activity Report

Bckgnd Energy MDA
Nuclide Sum () ( uCi/G).

K-40 5. 1460.83 7.8705E-03
CO-60 11. 1332.50 1.2121E-03
SR-85 45161. 514.00 3.0633E-02
RU-103 56171. 497.05 3.6999E-02
RU-106 12735. 621.92 1.9901E-01
SB-125 104333. 427.88 1.3153E-01
CS-134 13222. 604.71 1.9801E-02
CE-144 144496. 133.54 1.8403E-01
EU-152 6. 1408.01 4.4314E-03
EU-154 23. 1274.51 4.7650E-03
EU-155 118481. 105.31 8.0393E-02
TH-228 126346. 238.58 5.9266E-02
AM-241 103566. 59.54 4.6780E-02

-3- z3s9
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P_v.. I
Pacific Northwest Laboratory

Camma-Spectroecopy..... PNL-ALO-450

8

Customer : SILVFRS Date Received : 09/ 12/ 95 Work order ARF(SOW) ASR 2388

A.L.O. No. 95-7935-A2 Description : C BY - 109

Pipet Nos.: - '

OF --- y--OG --- f --- ---
r^ A-e

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer _ Hold for Redioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting information

Detector 7RAC FOG Y-GeLi A-40% 8-40% C-70% D-70% E_LEPS

File: ^ IB 1 V -^
Analyst

,3-23:0
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Battelle Pacific Northwest Laboratory
Analytical Chemistry Laboratory 95-7941-N
Radiochemistry Group - 325 Bldg. 9/21 /95

Gamma Energy Analysis, IPNL-ALO-4501 Silvers K28872

Cognizant Scientist: Date : ^j '2l!"'`Glf'

Review Date : 21 SI

Measured Activities ImicroCuries/pl

ALO ID GEA Co-60 Cs-134 Cs-137 Eu-154 Eu-155 Am-241
Client ID Filename Error +/- Error +/- Error +/- Error +/- Error +/- Error +l-

95-7941-N3 G0113 <6.E-3 <5. E-3 3.81E-2 <2.E-2 <2.E-2 <2. E-2
12%W

%J
95-7943-N7 G0114 <6. E-3 <3. E-2 5.2312+1 <2.E-2 <8.E-2 <8.E-2 ^r}

3%

95-7944-NI G0112 7.82E-3 <7. E-3 4.33E+1 <4.E-3 <2.E-2 <3. E-2
6% 6% j

Z^

Note: K-40 was detected In samples, but not reported .

ft?

95-7941 N.XLS 1 of 1

i..



Battelle / Pacific Northwest Laboratories 21-SEP-1995 11:24:33..99
Analytical Chemistry Laboratory ' Gamma Energy Analysis (GEA)

Sample Title: 95-7944-N1 BY-108 Silvers K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_G0112.CNF;1
Analys. File: nd sc asf:SST.ASF

Effic. File : DKA2o0:[USER.SCUSR.EFF]EFF_GOGSV5MLW M
Library File: nd sc lib:sst-08-27-93.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 20-SEP-1995 13:39:28 Sample quantity: 2.64250E-03 g
Sample ( E0I) time: 20-SEP-1995 13:39:28 Sample geometry: P0-GSV-2ML-W-
Elapsed live time: 0 06:00:00.00
Elapsed real time: 0 06:03:58.94 1.1%

Peak Search Sens.: 5.00000
Eng. Tol. ( FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Systematic Erro:' 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Cor - igma

Nuclide Ener gy Y.Abn %Eff uCi/g ' %Error Status
K-40 1460.83 10.67* 2.034E+00 3.309E-02

uC
9E-02 10.88 OK

Final Mean for 1 Valid Peaks - 3 309E-02+/- 3.599E-03 ( 10.88%)

Nuclide Type: activation
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
C0-60 1173.24 99.90 2.505E+00 7.755E-03 7.755E-03 7.90 OK

1332.50 99.98* 2.214E+00 7.870E-03 7.870E-03 6.82 OK

Final Mean for 2 Valid Peak - 7.820E-03+/- 4.036E-04 ( 5.16%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Ener gy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 4.464E+00 4.334E+01 4.334E+01 5.51 OK

Final Mean for 1 Valid Pea - 4.334E+01+/- 2.389E+00 ( 5.51X)

3-2372



Nuclide Line Activity Re p ort ( continued) Pa ge• 2
Sample ID : 95-7944-NI BY- Acquisition'date : 20-SEP-1995 13:39:28

flag: "*" - Keyline

3- 2373
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` ) /^ . li,4-DP- REv,

Post-NID Peak Search Re port Pag e 3
Sample ID : 9 5-7944-N1 BY- Acquisition-date : 20-SEP-1995 13:39:28

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

0 36.70 26983 1.07 96.84 93 9 1.4
0 40.41 584 1.63 106.70 105 8 74.6
2 42.93 369 0.70 113.44 112 11 67.8 2.96E+00
2 44.03 746 1.05 116.37 112 11 58.1
2 45.34 540 0.76 119.84 112 11 63.5
0 661.58* 3481295 1.79 1761.97 1749 23 0.1 CS-137 43.3
0 1173.48 410 1.91 3126.09 3112 26 7.8 C0-60 7.755E-03
0 1275.17 112 2.05 3397.06 3384 22 16.3
0 1322.66 144 2.31 3523.60 3510 29 23.7 S^ ^
0 1332.91 368 2.14 3550.92 3541 25 6.5 C0-60 7.870E-03
0 1461.07 152 2.55 3892.43 3882 21 10.7 K-40 3.309E-02
0 2614.81 48 1.95 6966.89 6957 19 15.6

Minimum Detec table Activity Report

Bckgnd Ener y MDA '
Nuclide Sum ( keV) (uCi/g)

SR-85 51659. 514.00 8.8604E-03
RU-103 62941. 497.05 1.0615E-02
RU-106 18869. 621.92 6.5078E-02
SB-125 97677. 427.88 3.4672E-02
CS-134 20490. 604.71 6.6248E-03
CE-144 68653. 133.54 3.6433E-02
EU-152 40. 1408.01 3.1746E-03
EU-154 155. 1274.51 3.4528E-03
EU-155 62874. 105.31 1.8396E-02
TH-228 81704. 238.58 1.3213E-02
AM-241 57028. 59.54 2.5377E-02

3-2374



REV_^-, --
Pacific Northwest Laboratory

Gamma-Spectroscopy..... PNL-ALO-450

0

Customer : //JO'S Date Received : ^7^C'155 Work order a 'Xk^2 ARF(SOW)

A.L.D. No. : !ES ?9YY^j/DescriRttrn :

Pipet Nos.:

OF •/^ ^^ ^v^ --- aC • !/s^^a^ ---

All /v-11^

PiDet checks are recorded on labsheets by DiGet number

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: ^ Direct to A.L.O.

Analyst

Counting Informatioo: .j. /p241 "

Detector: TRACK FOG Y-GeL ^< <0 C-70X D-70X

File: ^/{-6 Î-̂Z •^

Q Analyst

c7•6'^aSJK^-^

^95• ^ ^
^ M1

3-23"75
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Battelle / Pacific Northwest Laboratories 21-995 10:03:53.33Analytical Chemistry Laboratory • Gamma Energy Analysis (GEA)

Sample Title: 95-7941-N3 BY-108 Silvers K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0113.CNF;1
Analys. File: nd sc asf:SST.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFF_G3GSV2MLW M
Library File: nd sc 1ib:sst-08-27-93.nlb -

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;7 - 12-SEP-1995 15:43:38

Acquisition time : 20-SEP-1995 21:46:37 Sample quantity: 2.25750E-03 g
Sample (E0I) time: 20-SEP-1995 21:46:37 Sample geometry: P3-GSV-2ML-W-
Elapsed live time: 0 08:00:00.00
Elapsed real time: 0 08:00:03.14 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors pro p agated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr - igma

Nuclide Ener gy %Abn %Eff uCi/g uCi/ %Error Status
K-40 1460.83 10.67* 2.969E-01 2.011E-01 2.0 -01 13.83 OK

Final Mean for 1 Valid Peaks = 2.011E- +/- 2.781E-02 ( 13.83%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energ y %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 5.601E-01 3.804E-02 3.8 .78 OK

Final Mean for 1 Valid Peaks - 3.805E-02+/- 4.482E-03 ( 11.78%)

Nucltde Type: INCL PB212 RA224

Nuclide Ener9y
TH-228 74.81

77.11
84.26
87.19
90.13
131.50

%Abn %Eff
10.50 1.361E+00
17.70 1.404E+00
1.21 1.539E+00
6.27 1.573E+00
1.86 1.608E+00
0.13 1.721E+00

Uncorrected Decay Corr 1-Sigma
uCi/g uCi/g %E Status

3.798E-02 3.798E-0 46 OK
Line Not d ----- Absent

4.517E-01 4 8E-01 26.87 «WM N-Sigma
Li ot Found ----- Absent

ne Not Found ----- Absent
--- Line Not Found ----- Absent

3- 23'76



Nuclide Line Activity Re p ort (continued) Pa ge• 2
Sample ID : 95-7941-N3 BY- Acquisition-date : 20-SEP-1995 21:46:37

Nuclide Type: INCL PB212 RA224
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
166.43 0.08 1.584E+00 ----- Line Not Found ----- Absent
205.75 0.03 1.401E+00 - ---- Line Not Found ----- Absent
215.75 0.28 1.357E+00 - ---- Line Not Found ---- - Absent
238.58 43.60* 1.264E+00 9.621E-03 9.623E-03 41.63 OK
240.76 3.90 1.255E+00 -- --- Line Not Found Absent
300.03 3.34 1.060E+00 ----- Line Not Found ----- Absent

Final Mean for 2 Valid Peaks - 1.077E-02+/- 3.924E-03 ( 36.45%)

Nuclide Type: U+TH-234+PA-234
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g XErr tatus
U-238 63.29 3.81 1.052E+00 1.316E - 01 I.316E-01 20 . OK

92.51 5.42 1.634E+00 1.586E-01 1.586E-0 6.37 OK
111.03 0.08 1.734E+00 ----- Line Not F d ----- Absent
258.18 0.06 1.191E+00 ----- Line No ound =---- Absent
742.82 0.06 5.111E-01 ----- Line ot Found ----- Absent
766.41 0.21 4.987E-01 ----- L e Not Found ----- Absent
1001.00 0.65* 4.037E-01 ----- ine Not Found ----- Absent

Final Mean for 2 Valid Peaks - 1.541E-01+/- 1.105E-01 ( 71.72%)

Flag: "*" = Keyline



FGv /'-
Post-NID Peak Search Re p ort Pa g e 3
Sample ID : 95-7941-N3 BY- Acquisition-date : 20-SEP-1995 21:46:37

It Energy Area FWHM Channel Left Pw %Err

0 63.60 127 0.71 168.50 165 8 34.9
0 72.21* 130 1.04 191.46 187 10 54.4
0 75.09' 131 0.85 199.12 196 8 51.2
0 84.76 202 1.53 224.91 221 9 26.1
0 92.61 338 1.12 245.81 241 11 19.3
0 238.44 128 1.26 634.41 630 10 41.4
0 511.22 613 2.00 1361.32 1352 23 8.2
0 558.54* 93 1.79 1487.40 1482 13 40.3
0 582.78 85 1.14 1552.01 1545 14 27.3
0 661.73* 437 1.70 1762.37 1751 23 11.5
0 1461.38 153 1.89 3893.26 3882 20 13.7
0 2615.82 67 4.22 6969.58 6956 24 17.7

Fit Nuclides Activity
uCi/g

U-238 0.132

TH-228 3.798E-02
TH-228 0.452
U-238 0.159
TH-228 9.623E-03

CS-137 3.805E-02
K-40 0.201

Bckgnd Ener y MDA:-
Nuclide Sum (keV) (uCi/g)

C0-60 89. 1332.50 5.7005E-03
SR-85 380. 514.00 5.5462E-03
RU-103 219. 497.05 4.5906E-03
RU-106 136. 621.92 3.9095E-02
SB-125 271. 427.88 1.3622E-02
CS-134 180. 604.71 4.4148E-03
CE-144 1025. 133.54 3.2509E-02
EU-152 52. 1408.01 2.1910E-02
EU-154 59. 1274.51 1.3036E-02
EU-155 896. 105.31 1.5420E-02
AM-241 577. 59.54 1.4081E-02

Minimum Detectable Activity Report

..

^ .
.



Pacific Northwest Laboratory-

Ganma-Speetroseopy..... PNL-ALO-450

Customer : ix; Date Received : yoPV/SJ Work order ARF(SOV)

A.L.O. No. : 9.5- 755// scriptfon :

. J..
^yPipet Xos.: V

. . . OF ---s

Pipet checks are recorded on labsheets by pipet mmber

Data Path: _ Direct to customer _ Hold for Radioanalytical

Storage Path: _ Direct to A.L.O.

Analyst

Counting Ioformation:

Detector: TRACK FOG Y-GeLi ^40X B-40X C-70X D-701

File: _ ^16
Analyst

2.2515 E,-3
!^

,323'79
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Battelle / Pacific Northwest Laboratories 21-SEP-1995 10:07: 12.09
Analytical Chemistry Laboratory Gamma Energy Analysis (GEA)

Sample Title: 95-7943-N1 BY-108 SILVERS K28872

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP G0114.CNF;1
Analys. File: ND_SC_ASF:SST.asf -

Effic. File : DKA200:[USER.SCUSR.EFF]EFF G3GSV2MLW M_
Library File: nd sc lib:sst-08-27-93.nlb-

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G.CNF;7 - 12-SEP-1995 15: 43:38

Acquisition time : 21-SEP-1995 07:26:32 Sample quantity: 4.48910E-03 G
Sample (E0I) time: 21-SEP-1995 07:26:32 Sample geometry: P3-GSV-2ML-W.
Elapsed live time: 0 02:40:00.00
Elapsed real time: 0 02:40:30.93 0.3%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors proPagated: Yes Systematic Erro: 0.00
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.5 PEAKEFF V2.2 ENBACK V1.5 NID V3.1
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy Y.Abn %Eff uCi/G uCi/G %Error Status
CS-137 661.66 85.20* 5.602E-01 5.225E+01 5 . OK

Final Mean for 1 Valid P - 5.225E+01+/- 1.320E+00 2.53%)

Flag: Keyline

3-2380



FFv1
Post-NID Peak Search Re p ort Pa g e 2
Sample ID : 95-7943-N1 BY- Acquisition-date : 21-SEP-1995 07:26:32

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uti/G

0 661.53* 397695 1.77 1761.84 1749 24 0.2 CS-137 52.3
0 1333.80 20 3.87 3553.29 3540 17 45.8

Minimum Detectable Activity Report

Bckgnd Ener y MDA
Nuclide Sum ( keV^ (uCi/G)

K-40 77. 1460.83 8.0762E-02
CO-60 40. 1332.50 5.7567E-03
SR-85 5989. 514.00 3.3188E-02
RU-103 7572. 497.05 4.0666E-02
RU-106 2117. 621.92 2.3270E-01
SB-125 12079. 427.88 1.3710E-01
CS-134 2287. 604.71 2.3747E-02
CE-144 10565. 133.54 1.5739E-01
EU-152 16. 1408.01 1.8489E-02
EU-154 21. 1274.51 1.1683E-02
EU-155 8992. 105.31 7.3692E-02
TH-228 11691. 238.58 5.7254E-02
AM-241 7120. 59.54 7.4596E-02

3-2381



^
Pacific Northwest Laboratory

Gamma-Spectroscopy..... PNL-ALO-450

Custorcr Date Received : y84! fs York order ARF(SDY)

A.L.D. No. : /^' 7Sf3 '/^I Descrtption : I

»,y
Pipet Xos.: /

DF ___ • a'SY ^ /`^ ---^` ^yy^^

Pipet checks are recorded on labsheets by pipet number

Data Path: _ Direct to customer

Storage Path: ^ Direct to A.L.O.

Analyst

Countl,Dk Infonnation:

Detector: TRACK FOG Y-GeLi 410 B-40% C-70% D-70%

Fne: & oll^
r.9^a)J4°

Analyst
saw-(^^^ S • 3^-

^.'^Ug q I k C3J y(

1 3- 238 0Z

Hold for Radioanalytical

.`

0



THIS PACE !NTPNTl+3NALLY
LEFT Q1.r^+irK.



^ ^^P F=^ -.^•.iU-:.J-^.i ^

D7 - URANIUM ANALYSIS

3-2383
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^ ;v,-j'r- 4S7.Rw. I
PreP A'x1Y" lkonhsn ./- %

Samde Number Balcn BotM uo/0 ena

Segment 1
95-07941-HiT 1 F/smp 1 1.016+02 14
95-07941-1121 I F/dup 1 1.028.02 14
Meon Ddtterence 0.02
RPO 1
95-07941-HCB 1 F/dk 1 3.33E.01 35

std 1 105%
bik 1 <5.E-02

Segment2A
95-07942-H1 1 F/snp 1 220E.01 51
95-07942-H2 1 F/dup 1 3.05E.01 35
Mean Dtlference 0.27
RPD 32 x
95-07942-H3 1 F/blk 1 1.58E.01 67

Segment 2D
9507943-141 1 F/smp 1 1.26E.02 5
9507943-112 1 F/dup 1 1.24E+02 5
Meon Difference 0.11
RPD ' 2
95-07943-141 4 FLxmp 3 1.35E.02 5

std 3 105%
blk 3 Q.6E-02

Segment 3A
95-07944-H1 1 Fhrnp 2 501E.02 24
9507944-H2 1 F/dup 2 5.35E.02 18
Mean Ditterence D.11
RPD 7

5d 2 100%
Uk 2 <5. E-0i

95-07944-N1 4 FUsmp 4 4.72E.02 17
05-07941-N3 4 F7Jbik 3 1.34E.01 67

sttl 4 105%
blk 4 c3.3E-01

Segment 4A
95-07945-H1 2 F/smp I 3.23E.04 6
95-07945-112 2 F/dup 1 3.19E.04 5
Mean Difference 008
RPD I
95-07945-H3 2 F/blk 1 2.19E+01 48

Segment 4B
95-07946-H7T 2 F/smp 2 5.49E.04 21
95-079411-0 2 F/dup 2 4-.868.0E 24
Mean DiRerenoe 019
RPD 12 x
95-07946-HCB 2 F/bik 1 c11E.01

Segment 4C
95d7947-H1 2 F/srnp 5 4.67E.04 21

95-07947-H2 2 F/dup 5 4.82E.04 16
Meon Dlnerence 0.06
RPD 3

nttl 103%
dk <3. E-01

Segment 4D
95-07945-H1 2 F/snp 2 4.55E.04 26
95-07948-H2 2 F/dup 1 5.04E.04 5
Mean Dttlerence 0.19
RPD 10

NOTE: tt tne meon ditterence reaM 1s peoter tnan a equd to 1.9& tnere 6 95% conM1dence that tne two resutts ore not equd.

• snp. tampe, dup . duplicate. blk • methods dpnk std . slontlad
F. KOII - KN03 Flmon M Id wdde. F2. Na202 - NPOH Fu9on In Zr crucNle. A. Add Digeitbn

x a RPD vaiue IS greoter than 10%.

3-2384
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^.^•DP• 1 - REV^J

KOH FUSION SEGMENT AND QUARTER
SEGMENT URANIUM ANALYSIS

3-23853
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DATE TO QC: 09/22/95 REV. /

DATA QUALTI'Y REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Uranium - KOH Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-H1T
95-07942-H1
95-07944-H1
95-07945-H1
95-07946-H1T
95-07947-H1
95-07948-H1

95-07941-1121' 95-07941-HCB
95-07942-H2 95-07942-H3
95-07944-H2
95-07945-H2 95-07945-H3
95-07946-H2T 95-07946-HCB
95-07947-H2
95-07948-H2

*PNACL Quality Representative Date

PPaYUrrr^ao7 (.VAJ QCi y-pC) i lt.rl? fJ ^^"

CYIZ
"/
^

3- 2386



DP- 1 S REV.

Pacific Northwest Laboratory 95240

Uranium Laser....... PNL-ALO-445

Customer : SILVERS
..............

Date Received
..

9/ 12/ 95 Work
.............

order ARF(SpJ) : ASR 2388
........ ..........

A.L.O. No. STD-2388
........ ....

Description
...

- 10 L '?' {
................ ......

V . -.. .T.^. .........................

DF .... .01976

Dilution Factor - 5.0607E+01 +/- 2.00X

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mll

Vol. of Working Std. 1 .01976 1
Reading 1 1 .18500 1
Reading 2 1 .36000 1

Calculation and Results

Mass Spec

U-234 (Mass f)l .00000000 1
U-235 (Mass f)j .00000000 1
U-236 ( Mass f)l .00000000 1
U-238 (Mass f)j .00000000 1

• No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/ml I mo/m1

Total uranium 1.07E.04 13. 5.96E.06

1D5^^o

Data Entry by Date_^a G/ q J-

Calcvlation and Malytical Data Sheet Revie.rd by Date R/^ C f

3-2387
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Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445

Customer : SILVFRS Date Received : 09/ 12/ 95 Work order :`g^ ARF(SDY)

A.L.O. No. STD-2388 Descriptinn -V •/61rl ./.- 5 J^.

^j oSY3Ya !J

Pipet Nos.: n J

DF ___ ___ _._ ___ ___

Pipet checks are recorded on labsheets by pipet number

Working Std L a^''-^ ACL-0029 Page(s) No. .2

Standard card ID '!} 411^ Blank card jp

Equipment I U Laser I
I Mass Spec.1

Working Std. Conc. 1 •ug/mLI
U-234 ( Mass X)I ^

Vol. of Working Std.
O/ f^`

^ 1 U-235 ( Maas %)I ^
Reading 1 U-236 ( Mass X)I ^
Reading 2 1. •e3 G ^.^'f(- U-238 ( Mass X)^ ^

;t2n

Analyst

y6 - 175y/-N/>> Nd 7^ Nai
95 75ya . /1/J Na^ NsJ

ys -2 1 -13 - /7' Na^

yS 9y-5 -H/^ i9^^ rJ3^

9S• 95yc - ^c^ ^

8^,^' • ,^ -

-L

6

,3- 238s



Pacific Northwest Laboratory

Uranium Laser....... PNL-ALO•445

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SO41) : ASR 2388
................ ............. ........ ..........

A.L.O. No. BLK-2388 Description :
............... .......................................................:.....

DF ---- 5.00000

..

Instrument ^ U Laser I

Working Std. Conc. .10140 ug/ml^

Vol. of Working Std. ^ .01976 1
Reading 1 ^ .00000 1
Reading 2 .18000 1

Mass Spec

U-234 (Mass f)j .00000000
U-235 (Mass f)j .00000000 1
U-236 (Mass f)l .D0000000 I
U238 (Mass f)l .00000000

- No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/ml X

Total uranium 0.00E-00 101.

Dilution Factor - 2.0000E-01 +/- 1.00%

{(^ti

Less than
ma/ml At 1^

q/
5.01E-08 3 X

6 /,166 ^

Xi^ ^-F9^-q^2o-4f

Data Entry by Date a oj 2

Calalation and Analytical Data Sheet Revieved by Date

3-2389



r- '

F'EV.
Pacific Northwest Laboratory 52411L

Uranium Laeer...... PNL-ALO-445

Customer : SIIVERS Date Received : 09/ 12/ 95 Work order ARF(SOV) ASR 2388

A.C.O. No. 8LK-2388 - L Description

Pipet Nos.:

DF ___ ^- __- ___ ___ ___

Pipet checks are recorded on labsheets by pipet number

Working Std vLf) ACL-D029 Page(s) No.^

Standard card ID Blank card 1R

Equipment ^ U Laser
Mass Spec.^

Working Std. Conc. 1-(0/'/ ug/mLl

Vol. of Working Std. ^

U-234 (Mazs
U-235 ( Mass

X)I ^
X)I-I

Reading 1 •ZU^• U-236 ( Mass X)I-I
Reading 2 U-238 ( Mass X)I ^

Analyst

3- 239U



Pacific Northwest Laboratory

Uranium Laser....... PNL•ALO•445

95241

Custuner : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
.............. ............. ........ ..........

A.L.O. No. 95-7941-H1T Description : CORE 99 TANK BY-108
............... .............................................................

OF •-•• .10050 ---> 100.00000 --•• .01976

Dilution Factor ^ 5.0356E+04 */- 2.24Y

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mll

Vol. of Working Std. ^ .01976
Reading 1 ^ .17000 ^
Reading 2 ^ .34000 ^

Calculation and Results

Mass Spec

U234 ( Mass f)j .00000000 1
U-235 ( Mass 01 .00000000 1
U-236 ( Mass 01 .00000000 1
U-238 ( Mass f)i .00000000 1

* No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g % mg/s

Total uranium 1.01E-01 3 14. 6.31E-03

Data Entry by 1 Date qI aof q J-•

Calculation and Analytical Data Sheet Revierred by Date q/ Zo` qs--

3 23s1



Pacific Northwest Laboratory

Uranivm Laser...... PNL-AEA-445

Customer : SILVERS Date Received : 091 ly/ 95 Work order :F^,_SARF(SOV)

.. . A.L.O. No. 95-7941-H1T Description : C

Pipet Nos.: . 7/ 3

DF d46^
-__ ___ ___

^ ^
Pipet checks are recorded on labsheets by pipet number

Working Std /C 1') ACL-0029 Page(s) No.

Standard card ID ^Sa `7V - A" Blank card ID

Equipment ^ U Laser ^
^ Mass Spec.1

Working Std. Conc. ^e wF ug/ml^
U-234 ( Mass %)I-I

Vol. of Working 5td

O /
As.1 1 U-235 ( Mass %)I-I

Reading 1 ^ ^•& U-236 (Mass %)I-I

Reading 2 ^ •^ y ^'w U-238 (Mass X)l-1

Anal yst

5241 '•L

3-2392



Pacific Northwest Laboratory 95226

Uranium Laser....... PNL•ALO•445

Customer : SST Date Received 9/ 1/ 95 Work order : K28872 ARF(SOW) : T195-TWC.02

A.L.O. No. 95-7941-H2T Description C99. 8Y108 -

DF .... .10260 ••. > 100.00000 .... .01976

Dilution Factor 4.9325E+04 2.24X

I

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mlj

Vol. of Working Std. ^ .01976 ^
Reading 1 ^ .17000 ^
Reading 2 ^ .33500 ^

Calculation and Results

Mass Spec

U-234 (Mass f)l .00000000 1
U-235 IMass f)l .00000000 1
U-236 fMass f)l .00000000 I
U-238 ( Mass f)] .00000000 1

' No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g % mg/9

Total uranium 1.02E-01 3 14. 6.27E-03

Data Entry by u^n:q - W_... Date 4(a0' R J--

Calculation and Analyticai Data Sheet Reviered by Date g/zo L^S

3- 2393



•.
Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445

5241 -L

Customer : SILVERS Date Received : 09/ 12/ 95 Work order :6075 ARF(SDV) ASR 2388

A.L.O. No. 95-7941-N2T Descriptlon C RT - 108

Pipet Nos.: Ily-7
I

DF ...• /va^O -^ ^U-. Je _.. D^^i7n̂ .__ _-_ ___ _.. . .

Pipet checks are recorded on labsheets by pipet number

Yorking Std `/") ACL-0029 Page(s) No.

^fa y^ y ,Standard card ID 7 5 e y/ ^ L Blank card ID

Equfpment I U Laser I
I Mass Spec.1

Working Std. Conc. 1 . 1014 ug/mLj

Vol. of Vcrking Std.

O/y 7`

^ 1

/d

U-234
U-235
U-236

(Mass
(Mass
( M

X)I ^
X)I ^
X)I ^Reading 1 /1 ass

Reading 2 1^ U-238 ( Mass S)I ^

Analyst ^

,^r-z3s4



Pacific Northwest Laboratory 95226

Uranium Laser....... PNL-ALO-445

Customer : SST Date Received 9/ 1/ 95 Work order : K28872 ARF(SOA) TI95-TNC-02... . . ................ ............. ........ ..........

A.L.O. No. 95J941-FKB Description : C99.BY108

.. . DF .... .10155 - --> 100.00000 .... .01976

Dilution Factor - 4.9835N04 r/- 2.245

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/m)l

Vol. of Working Std. ^ .01976 1
Reading 1 ^ .06000 1
Reading 2 .24000 1

Calculation and Results

Mass Spec

U-234 (Mass f)j .00000000 I
U-235 (Mass f)l .00000000 1
U236 (Mass f)j .00000000 1
U-238 (Mass f)] .00000000 1

* No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than
ma/a X mg/g

Total uranium 3.33E-02 35. 9.08E03

Data Entry by ( 1 tia.,^^ -^-- __ Date 4( ao ^ Q a-

Calcu)ation and Malytical Data Sheet Reviewed by f- Or".R^ Date

3-2395



. .^ _
, r-• t•,r^_r}^. ^^ f'^='v._j -.

i^ ...;-^.^u
Pacific Northwest Laboratory

Uranium Leser...... PNL-ALO-445

Customer : SILVERS Date Recetved : 09/ 12 95 Work order co': 7C"S ARF(SOY)

A.L.O. No. 95-7941-M[R Descrtption C ORE BY - 108

Pipet Nos.:

DF

Pipet checks are ecorded on labsheets by pipet number-r

Working Std C, L`J ACL-D029 Page(s) No. rV

Standard card ID Blank card ID

r.

Equipment I U Laser ^
I Mass Spec.1

Yorking Std. Conc. ^ • /y/^ ug/mL^
'

Vol. of Working Std. j 1

U-234
U-235

( Mass
( Mass

%)I_I

%)I ^
Reading 1 1 i 0 Lo ^ U-236 ( Mass %)I ^

. Reading 2 1 U-238 ( Mass %)I-I

5241 -L

ASR 2388

Analyst G Date / 5 ^J



DF'.
Pacific Northwest Laboratory 95241

Uranium Laser....... PNL-ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(50W) ASR 2388

A.L.O. No. 95-7942-Hi Description CORE 99 TANK BYd08

DF ---- .11520 --- > 100.00000 .... . 01976 '

Dilution Factor - 4.3930E+04 +7. 2.24x

Instrument ^ U Laser I

Working Std. Conc. 1 .10140 ug/m1I

Vol. of Working Std. .01976 I
Reading 1 ^ .04000 ^

Reading 2 I .20000 ^

Calculation and Results

Mass Spec

U-234 ( Mass flI .00000000 I
U-235 (Mass f)I .00000000 I
U-236 (Mass f)I .00000000 I
U-238 ( Mass f)j .00000000 1

+ No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g I ma7g

Total uranium 51. 9.78E-03

Data Entry by l Date aA

Calalation and Analyticai Data Sheet Reviewed by Date 7lL

3-23,9'7



" ^cV.c 1
Pacific Northwest Laboratory

Uranium Laser ...... PNL-ALO-445

Custcmer : SILVERS Date Received : 09/ 12/ 95 Work order : ^0 ^SARF(SOY)

A.L.O. No. 95-7 942-HI Description CORE 9 9 TAN K BY - 108

Pipet Nos.: or 3

DF ___ • //Se7 ^ ^^ ^ ___ 7(

Pipet checks are recorded on l absheets by pipet number

Working Std w"J ACL -D029 Page(s) No.

`/ Sa `/ / ^ LStandard card ID Blank card ID

Equipment ^ U Laser ^
_ ..' I Mass Spec. 1

Ycrking Std. Conc. 1• /U/ ^ u9/mLI

Vol. of Working Std.
,7^

^ 1

U-234

U-235

( Mass

(Mass

Reading 1 0 '/ I U-236 ( Mass %) 1_1
F -.. - Reading 2 ^ 40 1 U-238 (Mass %) 1-1

Analyst / (^

5241 - 4

3- 2338



45

Pacific Northwest Laboratory 95241

Uranium Laser....... PNL-ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOd) : ASR 2388

A.L.O. No. 95-7942-N2 Description : CORE 99 TANK BY408
............... ............................................................

DF ---- .11090 ---> 100.00000 ---- .01976

s

f

^

Dilution Factor - 4.5633E+04 +/. 2.24%

Instrument I U Laser Mass Spec. I

Working Std. Conc. 1 .10140 ug/m1^

U-234 (Mass f)j .00000000 1
Vol. of Working Std. .01976 1 U-235 (Mass f)l .00000000 1

Reading 1 ^ .06000 1 U-236 (Mass f)l .00000000 1
Reading 2 ^ .24000 1 U-238 (Mass f)l .00000000 1

' No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than

mg/g S mg/B

Total uranium 3.05E-02 35. 8.31E-03

Data Entry by Date^ V̂ 4

Caloulation and Analytical Data Sheet Reviewed by ^^^d^-^*^°-" Date 9^/y^

3-'2399



Pacific Northwest Laboratory 5241 -[

Uranium Lacer...... PNL-ALO-445

Custamer : SR VERS Date Received : 09/ 121 95 Work order :C W ARF(SOY) ASR 2388

A.L.O. No. 95-7942-M2 DescriPtion C BY - 108

. . .. Pipet Nos.: 113

DF //4)9 ^ /vJ 0197(o --- --- --- --- -

Pipet checks are recorded on 7absheet3 by pipet number

Working Std v"J ACL-0029 Page(s) No. N

Standard card ID `-/ 5r9 y/ Blank card ID

Equipment U Laser
I Mass Spec.1

Working Std. Conc.1 /Oy'/ ug/mLl
U-234 ( Mass %)I ^/y 7L

Vol. of Working Std.^ U-235 ( Mass X)I-I
Reading 1 I qOU I U-236 ( Mass X)1_1

p . . . .. .. Reading 2 1 . eg -/ U-238 ( Mass X)1-1

Analyst d, Date !^ ^ 5 y5

3-2400



Pacific Northwest Laboratory ^ i a1 JP 1^ ^EV^ 95241

Uranium Laser....... PNL•ALO•445

Custaaer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOIJ) : ASR 2388

A.L.O. No. 95-7942-M3 Description : CORE 99 TANK BY-108

DF ---- .11305 --. > 100.00000 .... .01976

Dilution Factor - - 4.4765E+04 +/. 2.24X

Instrument ^ U Laser Mass Spec.

Working Std Conc. 1 .10140 ug/mll

U-234 (Mass f)l .00000000
Vol. of Working Std. 1 .01976 1 U-235 ( Mass f)l .00000000

^ - Reading 1 1 .03000 1 U-236 ( Mass fll .00000000
Reading 2 ^ .20000 ^ U-238 ( Mass f)l .00000000

No Uranium Mass Spectroscopy Analysis Performed

^ - . . Calculation and Results

Concentration Uncertainties Less than
m9/9 X ma/9

Total uranium 1.58E.02 .^ 67. 9.97E.03

Data Entry by LL Date q f ao ^Q d-

Caltvlation and Analytical Data Sheet Reviewed by Date

3-2401



_. I

Pacific Northwest Laboratory ^ y s•.' ^^ `^^ ^^-+ ^ 5241-1.

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 95 Work order • 0 y S ARF(50Y)

A.L.O. No. 95-7 d 7-M`Description CORF 0 9 TANK B7-lOB

Pipet Nos.:

. . . . DF --- . / 13OS_
->

.

Pipet checksa erecoded on l,b,heets pipet manber

Working Std CL-0029 Page(s) No. 1^

Standard card ID Blank card ID -

Equipment ^ U Laser

I Mass Spec.1

Vorking Std. Conc. ^• ^^^y ug/mL
U-234 ( Mass X)1-1

Vol. of Working Std.
d/ y 7^

1 U-235 (Mass %)I ^
Reading 1 1 • U-3 U-236 (Mass %)I ^
Reading 2 1 • d0 U-238 (Mass %)I ^

Analyst V"O / ^^^^ Oxte P/!5/95



Pacific Northwest Laboratory ^ y i^^ t 95249

Uranium Laser....... PNL•ALO•445

f

.. .. . Customer : CJ I
1 Ve1LS

Date Received 0/ 0/ 0 Work order ARF(SOW)

A.L.O. No. 95-7943-J41 Description

. .. DF •--- .33620 •--> 100.00000 ---- .01976

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mlJ

Vol. of Working Std. .01976 1
Reading 1 ^ .71000 1
Reading 2 .88000 1

Calculation and Results

Concentration Uncertainties
mo/9 Y

Total uranium 1.26E-01 5.

Dilution Factor - 1.5053E+04 +/. 2.075

Mass Spec

U-234 (Mass f)l .00000000 1
U-235 (Mass f)l .00000000 1
U-236 (Mass f)l .00000000 1
U-238 (Mass f)i .00000000 1

+ No Uranium Mass Spectroscopy Analysis Performed

Less than

m9/9

7.D1E-04

Data Entry by Date^^tl (q ^

Calculation and Analytical Data Sheet Reviewed by Date 9/^[ ! S

3- 2403



`Pacific Northwest Laboratory . ^"v-..^'^^!^U^'^r^.^ F` ^•1 5241 ^^.

Uranium Laaer...... PNL-ALO-445

Customer : SiLVERS Date Received : 09/ 12/ 95 Work order s^a^o 7J ARF(SDW) ASR 2399

A.L.O. No. : 95-7943-MI Description : C BY - 108

Pipet Nos.:

DF -- , 3 3G a^ /^^ ^^Y7^ --- --- ---a /,-,Y .l-a
Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029 Page(s) No. r>7

Blank card IDStandard card ID

r.

Equipment U Laser ^
Mass Spec.1

Working Std. Conc.1 /V/^/ u9/mLl
U-234 ( Mass X)I ^

Vol. of Working Std.1 L21 y 7L U-235 ( Nass S)I ^ .
Reading 1 U-236 (Mass X)I
Readin9 2 U-236 (Masf X)I ^

Analyst ^//' ^u^/^^ Date i 5 y 5



Rw_ I
Pacific Northwest Laboratory 95241

Uranium Laser....... PNL-ALO•445

. .

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388................ ............. ........ ..........

A.L.O. No. 95-7943-H2 Description : CORE 99 TANK BY-108
............... ......................................................:.....

DF ---- .32630 ---> 100.00000 ---• .01976

Dilution Factor - 1.5509E+04 2.07t

I

Instrument U Laser I

Working Std. Conc. .10140 ug/mll

Vol. of Working Std. .01976 ^
Reading 1 ^ .64000 I
Reading 2 I .80000 I

Mass Spec

U-234 ( Mass 1)1 .00000000 1
U-235 ( Mass f)I .00000000 1
U-236 (Mass f)I .00000000 I
U-238 ( Mass f)I .00000000 I

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
mg/9 I mo/a

Total uranium 1.24E-01 `/ 5. 7.97E-04

Data Entry by Date SOI

Calculation and Analytical Data Sheet Reviewed by Date [/Z^! 9>

3- 2405



^

^

J

_. .... . . _.. ... . . ...t.

:r,4 DF- R_-V
Pacific Northwest Laboratory 5241- L

Uranium Laeer...... PNL-ALO-445

tustomer : SILVERS Date Received : 09/ 12/ 95 Work order /jtJ^- ARF(SOV) ASR 2388

A.L.O. No. 95-7943-112 Description C ORE BY - 108

Pipet Nos.: ?7,?

DF

Pipet checks are recorded on labsheets by pipetnu`.'mber

Working Std,^ACL-0029 Page(s) No.

Standard card ID Blank card ID ^/ •fa y^ ^

Epuipment I U Laser I
I Mass Spec.1

Working Std. Conc. 1101'/ ug/mLl
U-234 ( Mass %)I

Vol. of Ycrking Std. L7/57(.'1 . 1 U-235 ( Mass X)[ ^
Reading 1 1•^^ U-236 ( Mass X)1_1

Reading 2 1 U-238 ( Mass X)I-l

Analyst

3-2406



;A-DP -_^ tS-, Fn..^
Pacific Northwest Laboratory 95240

Uranium Laser.......PNL-ALO•445

Customer : SILVERS Date Received 91 12/ 95 Work order ARF(SOW) : ASR 2388

A.L.O. No. 95-7945-H1 Description : CORE 99 TANK BY-106

OF ---- .10770 --- > 100.00000 ---- . 09944 --• > 10.00000 -- -- .01976

Dilution Factor ^ 4.7254E+06 +7. 2.65%

11

Instrument U Laser I

Working Std. Conc. .10140 ug/mll

Vol. of Working Std. .01976 ^
Reading 1 ^ .58000
Reading 2 ^ .75000 ^

Mass Spec

U-234 (Mass f)j .00000000 1
U-235 (Mass f)l .0000000D I
U-236 (Mass 01 .00000000 1
U-238 (Mass f)l .00000000 1

• No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
mq/9 x m7/a

Total uranium 3.23E+01 6. 2.59E-01

Data Entry by ^ f uS^..c -^ Date 4/ a0 ^ ,-

Calculation and Analytical Data Sheet Reviewed by____Q^^^Date

32-4(D7



^^N145-^;vi.
Pacifie Northwest Laboratory •

Uranium Laser...... PNL-ALO-445

-`

Customer : SILVFRS Date Received : 09/ 12/ 99 , Work order :F ,'r^'"ARF(SOV) ASR 23R9

A.L.O. No. 95-7945-MI Description C By - lpg

Pipet Nos.: n0 ^v/a¢7 jyJ

DF _-_

Pfpet checks are re orded on lahsheetz by pipet number

Yorktng Std v'^ ACL-0029 Page(s) No.

Standard card ID Blank card ID

Equipment ^ U laser

I Mass Spec.1

Norking Std. Conc. ^• /U^ `/ ug/mL^

Vol. of Working Std. ,
U-234

U-235

( Mass

( Mass

%)I

%)I ^
Reading 1 I U-236 (Mass Y)I ^
Reading 2 1 7.J ^ U-238 ( Mass %)I ^

Analyst

3 2408 ^



;

Pacific Northwest Laboratory

Uranium Laser....... PNL-ALO-445

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7945^M2 Description : CORE 99 TANK BY-108
............... .......................................................:.....

OF ---- .11720 --. > 100.00000 ---- .09944 ---> 10.00000 ---- .01976

Dilution Factor - 4.3423E+06 */- 2.65Z

i

,

Instrument U Laser I

Working Std. Conc. .10140 ug/m1l

Vol. of Working Std. .01976 ^
Reading 1 1 .66000 ^
Reading 2 1 .84000 ^

Calcvlation and Results

Mass Spec

U-234 (Mass 01 .00000000
U-235 (Mass f)j .00000000
U-236 (Mass f)l .00000000
U-238 (Mass f)J .00000000

- No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g X mg/g

Total uranium 3.19H01 5. 2.12E01

Data Entry by Date_^ q J

Calculation and Analytical Data Sheet Reviewed by DayE

/TTZ,O^^^^

3-2409



Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 9S Work order 44-1-115 ARF(SOW)

A.L.O. No. 9S-7945-M2 Description CO0.E 99 TANK BY-108 I

Pipet Nos.: z // p3

•i7a /d0 ,o595iyoF --- ' "7 - -'^ 4,^ --- . ^7 i S 7G-- ---G

Pipet checks are recorded on labsheets by pipet number

Working Std /^ y"" ACL-0029 Page(s) No. °7

Standard card ID Blank card 1D

f

A

^

E9uipment I U Laser

Vorking Std. Conc.1• 1491 ug/mll

Vol. of Working Std.^ U/ S 7L
Reading I
Reading 2

Analyst

Mass Spec

U-234 (Mass X)I ^
U-235 (Mass %)I ^
U-236 ( Mass X)I ^
U-238 ( Mass X)I ^

5240 - Z

3-2410



;

^...,.. r ^3.:'^;^ DP Z^`^ , REV_ ^

Pacific Northwest Laboratory

Uranium Laser....... PNL•ALO•445

95240

customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388

A.L.O. No. 95-7945-M3 Description : CORE 99 TANK BY-108
............... ..........................................:............:.....

DF -.-- .11245 --- > 100.00000 ---• .01976

Dilution Factor - 4.5004E+04 +/. 2.24%

e,

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mll

Vol. of Working Std. 1 .01976 ^
Reading 1 ^ .04300 ^
Reading 2 ^ .22000

Calculation and Results

Mass Spec

U-234 (Mass 01 .00000000 1
U-235 (Mass f)l .00000000 1
U-236 (Mass f)l .00000c00 I
U-238 (Mass f)j .00000000 1

* No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

m9/g % mo/B

Total uranium 2.19E-02 3 48. 9.02E-03

Data Entry by ^ I 2au.n Date^^! Q G^

Calculation and Analytical Data Sheet Reviewed by Date

3-2411



11

Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Received : D9/ 12/ 9S Work order :a_^ARF(SDV)

A.L.O. No. 99- 7945-N3 Description : C ORE 9 9 TANK 8Y-108

Pipet Mos.: d 3

DF _ ___ ___ _ --
^

Pipet checks are recorded on labsheets by pipet number

3 ^ki dvng StdWor AC L-0029 Page(s) No.

Standard card ID ^Sa y^- L Blank card ID r7 y^

Equipment ^ U Laser ^
I Mass Spec.1

Working Std. Conc. ug/mL
O^S" U-234 ( Mass %)1-1

Vol. of Yorking Std .^ 1

- -
U-235 ( Rass %)1-1

Reading 1 1'v^ •̂ ^ U-236 ( Mass %)I_I
Reading 2 ^ -7 1 ' aa U-238 ( Mass %)I_I

Analyst

5240

L

5

3-24z2



Y .i..r^•^ IC.
L> r^=G._^rr`"

Pacific Northwest Laboratory

Uranium Laser....... PNL•ALO•445

95226

Customer : SST Date Received 9/ 1/ 95 Work order : R28872 ARf(SOa) : TI95-TWC-02
................ ............. ........ ..........

A.L.O. No. 95-7946-MCB Description : C99. BY-108
............... ......................................................:.....

DF ---- .09970 --•> 100.00000 ---- .01976

Dilution Factor • 5.0760E+04 +/- 2.24t

11

Instrument I U Laser I

Working Std. Conc. 1 .10140 ug/mll

Vol. of Working Std. ^ .01976 ^

Reading 1 .02000 ^
Reading 2 ^ .20000

Calculation and Results

Mass Spec

U-234 (Mass n l .00000000 1
U-235 ( Mass f)l .00000000 1
U-236 (Mass 01 .00000000 1
U-238 ( Mass f)j .00000000 1

+ No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g X mg/g

Total uranium 1.13E.02 101. 1.13E-02 3

Data Entry by -L- Date_C^j a 4 ! SC a'^
34

Calculation and Analytical Data Sheet Reviewed by ^•"^`t`+-'"""" Date 91 if/ s
0" Z'4 fq.2

,7-z413



t

.''..^^. r--• ^•.c/,^1F''F,sV...^..-.._-..^,^
Pacific Northweet Laboratory

Uranium Laser ...... PNL-ALO-445

Customer : S1lVER5 Date Received : 09/ 12/ 95 Work order XARF(SOW)

A.L.D. No. 95-7946-NCB Description CORF 99 TANK

Pipet Nos.: I^ _3

OF ---^ J Y --- ---

Pipet checks are^ecorde

a

d on labsheets by pipet number

Working Std ZU L-) ACL-0029 Page(s) No.

Standard card ID y•5 a y/ -`- Blank card Ip

Epuipment ^ U Laser ^ ' .

I Mass Spec.1

Working Std. Conc.1 /a41 ug/mLl

Q7LO
11-234 ( Mass %)I I

Vol. of 4orking Std.1 / I1-235 (Mass %)I_l
Reading 1 iJ-236 (Mass %)I_l
Reading 2 ^ •, V U-238 (Mass %)I_l

Analyst

5240 -L

3-2414



Pacific Northwest Laboratory 95240

Uranium Laser....... PNL-ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) ASR 2388

A.L.O. No. 95-7948-H2 Description CORE 99 TANI( BY•108

DF .--- .08760 --- > 100.00000 •--- . 09944 ... > 10.00000 ---- .01976

Dilution Factor ^ 5.8096EW6 +/- 2.65%

L

Instrument I U Laser

Working Std. Conc. 1 .10140 ug/m1l

Vol. of Working Std. 1 .01976
Reading 1 1 .78000
Reading 2 I .96000

Calcutation and Results

Mass Spec

U-234 ( Mass f)l .000000D0 I
U-235 (Mass f)j .00000000 1
U-236 (Mass f)l .00000000 1
U438 ( Mass f)l .00000000 1

' No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than
a+a/g X ay/9

Total uranium 5.04E*01 5. 2.48E-01

Data Entry by -LQ- Date C? f U C c( ^

Calalation and Analytical Data Sheet Reviewed by 0^/^^^^ Date (̂ 9}

3-2415



F,'. ^

Pacific Northwest Laboratory

Uranium Laser ...... PNL-ALO-445

Customer : SILVERS Date Recetved : 09/ 121 95 Work order ARF(SOY)

A.L.D. No. 95-7948-81 Description CORE 99 TANK BY-108

P1pet Nos.:

DF
•Ob'JG
o

Pipet checks are recorded on labsheets by pipet number

Working Std n"`) ACL-0029 Page(s) No.

Standard card ID y'S3 ^/^ ^ L Blank card ID

Equipment ^ U Laser

I Mass Spec.1

Working Std. Conc. j• ^/^^ ug/mLl

6/ y 7`
U-234 (Mass

Vol. of Working Std. 1j U-235 ( Mass %)1_1
Reading 1 0-236 ( Mass %)I ^

. .. Reading 2 U-238 (Mass %)I ^

Analyst

_• I

•

240 - L

A9R P388

3'2416



^ ^^'i r- V'J•.r 1'F'- 1 JF1^: ^ I. . ...^ ..iu- . i.^_- _.

Pacific Northwest Laboratory 95240

Uranium Laser....... PNL•ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(S0.) ASR 2386

A.L.O. No. STD-2388 Description QO Ggb..........................".7. U I ......................

DF ---- .01976

Dilution Factor ^ 5.0607E+01 +/- 2.00X

Instrument I U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. ^ .01976 1
Reading 1 I .16500 ^
Reading 2 ^ .33000 ^

Calculation and Results

Mass Spec

U-234 ( Mass f)l .00000000

U-235 (Mass f)l .00000000 1
U-236 (Mass f)j .00000000
U-238 (Mass f)j .00000000

• No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than
mg/ml X mg/ml

Total uranium 1.01E-03 14. 6.53E-05

\OO I N>

Data Entry by i- ( t-a ^2Date `l /3o /c[f-

Calcvlation and Analytical Data Sheet Reviewed by^^``-e"-"te

3'2417



r,

Pacific Northwest Laboratory

Uranium Laaer...... PNL-ALO-445

IM

Customer : SILVERS Date Received : 09/ 12/ 95 Work order ARF(SOY) ASR 2388

A.L.O. No. : STO-2388 Description : ^^yL-^ /• UdGdO r-`

Q ^ys ya p ya

Pipet Nos.:.. . '

DF --- ___ ___ ___

Pipet checks are recorded on labsheets by pipet number

Working Std
^z

ACL-0029 Page(s) No.

-'7 Sa yU -^Standard card ID 1.5^ ^J m Blank card ID

Equipment ^ U Laser I
. . . I Mass Spec.1

Working Std. Conc. ^ ug/mLl
U-234 ( Mass ^%)I

Vol. of Working Std. 1 1 U-235 ( Mass X)I-l

Reading 1 1• U-236 ( Mass i)I ^

Reading 2 1.33 U-238 (Mass ^%)I

Analyst

S5 - 74^17 - ri / /fa ^

s5

3-2418



Pacific Northwest Laboratory 95155

Uranium Laser.......PNL-ALO•445

C2,1-(T(-
9(ac>f `tJ

Customer : C. Date Received 5/ 23/ 95 Work order K32764 ARF(SOA) ASR 2043
................ ............. ........ ..........

A.L.O. No. BLK Description : PREP BLANK
............... ................... .........................................

DF --.- 5.00000

Dilution Factor - 2.0000E-01 +/- .505

Instrument ^ U Laser I

Working Std. Conc. I 1.01200 ug/mll

Vol. of Working Std. 1 .01976 1
Reading 1 1 .00000 1
Reading 2 1 .16500 1

Mass Spec

U-234 (Mass 171 .00000000 1
U-235 (Mass i)l .00000000
U236 ( Mass f)l .00000000 1
U-238 (Mass f)l .00000000

+ No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concen't^ra^;on Uncertasnties Les^t^,n
A veVe` ¢ Ca^dQys^^^to

"afS

9

Total uranium O.00E+00 101. 5.52E-07 3 x/al! = S^ J^

Or

7

Data Entry by , Date C? PO^ QS

Calculation and Analytical Data Sheet Reviewed by Date

^2419



. .. .lil l" ^1.. i I.... . .

Pacific Northwest Laboratory •

Uranium Laser ...... PNL-ALO-445

0

sa

Custaner : Date Received : 5 Work order ARF(SDY) Q3,Y9,

A.L.O. No. : .44 /1 Description /0///y ^ Il

Pipet Nos.: ^ . . -

DF --- ^ --- -.. --- --- --- .._

Pipet checks are recorded on labsheets by pipet number

Working St •^'4^ ACL-0029 Page(s) No. a

Standard card ID C/ Sa yJ •/v, Blank card 10 93`^0 T^

r.

Equipment ^ U Laser

1 Mass Spec.1

Working Std. Conc. ^^ •U^ ug/mL]
U-234 (Mass Y)I

Vol. of Working Std. I
-

U-235 ( Mass X)I-
Reading 1 J^ O<+1 "JCT U-236 ( Mass X)I
Reading 2 ^ It- i

.

' 7 U-238 ( Mass i)I

Analyst

3-2420



i;DF

Pacific Northwest Laboratory 95241

Uranium Laser....... PNL-ALO•445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7944.H1 Description CORE 99 TANK BY408
............... ......................................................:.....

DF •... .12120 ... > 100.00000 . ... .01976

Dilution Factor - 4.1755E+04 +/. 2.07%

Instrument I U Laser I I Mass Spec. ^

Working Std. Conc. 1 1.01200 ug/mll

U-234 ( Mass f)j .00000000
Vol. of Working Std. 1 .01976 1 U-235 ( Mass 01 .00000000

Reading 1 1 .09000 ^ U-236 (Mass f)l .00000000
Reading 2 1 .24000 ^ U-238 ( Mass f)l .00000000

' No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
m9/9 X m9/9

Total uranium 5.01E.01 1/ 24. 7.59E-02

Data Entry by { ,n -LS,- Date C? IaO fiQ 6-

Calcalation and Analytical Data 5heet Reviewwed by Date 9/Z-d19J

3-2421



Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445

-112

Customer : SILVFRS Date Received : Of 17/ 95 Work order 6 6 ARF(SOW) A50. 7388

A.L.O. No. 95- 7944-NI Description :CORE 9 9 TANK BY-108

Pipet Nos.: ^ 3 .

DF

^

--- --- ---

Pipet checks are reco ded on labsheets by pipet number

Working Std '^^ ACL-0029 Page(s) No. N

Standard card ID / Blank card ID '9 J1/0 m

Equipment ^ U Laser ^

I Mass SDec.1

Working Std. Conc .l / - 0 yd ug/mll
U-234 ( Mass ^%)I

Vol. of Working Std .1 . 1 U-235 ( Mass X)l ^
Reading 1 ^^fV 8'S U-236 ( Mass X)I ^
Reading 2 ^ y5 ^•^ y U-238 (Mass X)] ^

Analyst

3-2422



F,EV.

Pacific Northwest Laboratory 95241

Uranium Laser....... PNL-ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7944-N2 Description : CORE 99 TANK BY-108
............... ..........................................................:.

DF ..-. .14200 ... > 100.00000 .... .01976

Dilution Factor - 3.5639E+04 +/- 2.075

Instrument I U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. 1 .01976 1
Reading 1 1 .12000 1
Reading 2 1 .28000 1

Mass Spec

U-234 (Nass f)l .00000000 1
U-235 ( Mass f)l .00000000 1
U-236 ( Mass f)l .00000000 1
U-238 (Mass f)j .00000000 1

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than

mg/9 Y m9/9

Total uranium 5:35E-01 18. 5.48E-02

Data Entry by -ka Date_!^4 St(Z^ ( q d"

Calculatian and Analytical Data Sheet Reviewed by Date I l ZO l 9^-

3-2423



Pacific Northwest Laboratory 5241- h

Uranium Lacer...... PNL-ALO-445

Customer : SILVFRS Date Received : 09/ I7/ 95 Work order ARF(SOW) ASA 2388

A.L.O. No. 95-7914-M7 Description : C BY - 108

Pipet Nos.:

DF --_ ^ _ ___ ___ ___

Pipet checks are recorded on labsheets by pipet m=ber^7

Working Std /`^ CL-0029 Page(s) No. lY

Standard card 10 Blank card ID G5d LIV ^

Equipxnt ^ U Laser ^

I Mass Spec.1

Working Std. Cono. 1 /•^/a ug/mLI

Vol. of Working Std. i
U-234
U-235

( Mass
(Mass

%)I
%)I_

Reading I ^•^^ U-236 ( Mass %)I-I
Reading 2 U-238 ( Mass %)I_

Analyst 5



REV,. ^

Pacific Northwest Laboratory 95240

Uranium Laser....... PNL•ALO•445

Customer : SILVERS Date Received 9/ 12/ 95 Work order : ARF(50a') ASR 2388................ ............. ........ ..........

A.L.O. No. 95-7946-H1T Description : CORE 99 TANK BY-108
............... .............................................................

DF ---- .10020 ---> 100.00000 ---- . 09944 ---> 10.00000 ---- .01976

*

Dilution Factor - 5.0791E+06 +/- 2.51Y

Instrument I U Laser

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. 1 .01976
Reading 1 ^ .10000
Reading 2 I .28500 I

Mass Spec

U-234 (Mass f)j .00000000 1
U-235 (Mass f)I .00000000 I
U-236 (Mass f)I .00000000 I
U-238 (Mass f)I .00000000 I

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
mg/g % mg/g

Total uranium 5.49F01 21. 7.67E+00

Data Entry by Date c? f&CJ ^ ^

Calculation and Analytical Data Sheet Reviewed Ey -/^^ Date

3-2425



.,

11

1,.i;..,., ::r:^-U^•-L.^^_, -_. .

Pacific Northwest Laboratory 5240 'M

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Recelved : 09/ 12/ 95 Work order ARF(SDW) A9R 2388

A.L.O. No. : 95-7946-HIT Description : C ORE BY - 108

^a- /v,,o v 3
Pipet Noa.: - - "

OF /UOg ^ ^^^ ^YS^1^^ U"7' D^v^y

Pipet checks are recorded on labsheets by pipet number

Working Std 174L" " ACL-0029 Page(s) No. 0?

Standard card ID ^S^ yJ ^ fY^ Blank card ID ' 7.`Sa w

EQuipment ^ U Laser
I Mass Spec.j

Working Std. Conc.1 ug/mLI

Vol. of Working Std.1 O/ 5 7 ^
1

U-234

U-235

(Mass %)I I
( Mass %)I I

Reading 1 1 •/^ 1 U-236 ( Mass X)I I
Reading 2 1 1 U-238 ( Mass %)I I

Analyst 5

1
3-2426



Pacific Northwest Laboratory 95226

Uranium Laser....... PNL-ALO-445

Customer : SST Date Received 9/ 1/ 95 Work order : K28872 ARF(SDW) : TI95•T1JC-02

A.L.O. No. 95-7946-H2T Description : C99. BY-108
............... ......................................... ....................

DF .... .0992D •-. > 100.00000 ---• .09944 ... > 10.00000 •--- .01976

Dilution Factor - 5.1303E+06 +/. 2.51%

Instrument I U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. 1 .01976 i
Reading 1 ^ .09000 ^

Reading 2 ^ .28000 ^

Mass Spec

U-234 (Mass f)j .00000000 1
U-235 (Mass f)l .00000000 1
U-236 (Mass f)l .00000000 1
U-238 ( Mass f)j .00000000 1

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than

mg/g S ma/a

Total uranium 4.86E+01 24. 7.89E-00

Data Entry by 1 I t.awc -^j Date 'f^,0 C-

Calculation and Analytical Data Sheet Reviewed by rt^^-°` Date y/ulq 5-

3- 242'7



' Pacific Northwest Laboratory S240 IV

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 95 Work order ;Fl^J ARF(SDII) ASR 2388

A.L.D. No. 95-7946-112T Description : CORE 99 TANK BY-108

Ptpet.Nos.: ffp /V^

DF - - ---

Pipet checks are recorded on labsheets by pipet nwnber

Working Std ^ `'/ ACL-0029 Page(s) No.

Standard card ID ys S yU ^ In Blank card ID ^J yU ^

I

Eqoipment I U Laser I

Working 5td. Conc.j/ 4'1 ug/mLI

Vol. of Working Std.1 f) /y7 4,1 1

Reading 1
Reading 2

Analyst

Mass Spec

LI-234 ( Mass %)1_1
U-235 (Mass %)1-1
U-236 (Mass %)1-1
U-238 ( Mass %)1-1

5

3-2^28



.
.,,. ^-,..^•, p^,. /^r^v._ /, ...

Pacific Northwest Laboratory 95240

Uranium Laser.......PNL-ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 York order ARF(SOW) : ASR 2388

---------------- ------------- -------- -------

A.L.O. No. 95-7947-NI Description : CORE 99 TANK BY-108

--------------- ----------------------------------------------------------

DF ---- .10890 ---> 100.00000 ---- .09944 ---> 10.00000 ---- .01976

Dilution Factor • 4.6733E+06 +/- 2.51%

Instrument I U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. ^ .01976 ^
Reading 1 ^ .10000 ^
Reading 2 ^ .29700 ^

Calculation and Results

Mass Spec

U-234 (Ma.s f) l .00000000
U-235 (Mass t) l .00000000 1
U-236 ( Mass f)l . 00000000 1
U-238 (Mass f)l . 00000000 1

No Uranium Mass Spectroscopy Analysis Performed

F¢f ^`^
Concentration Uncertainties Less than

mg/g S mg/9

Total uraoium 4.74E+01 21. 6.75E+00

Data Entry by Date 7/Z9 47r

Calculation and Analytical Data Sheet Reviewed by Date V"Q '? / Ct ,i--

32'129



Pacific Northwest Laboratory

UranitlmLaser...... PNL-ALO-445

Customer : Silvers Date Received : 09/ 12/ 95 York order : K28875 ARF(SOY) : ASR2388

A.L.O. No. 95-7947-M1 Description : C ore 99 Tank BY-108

Pipet Nos.: Ivk l̂V^^ •^ p.?

OF ..../Q^+9 //"i

y

e- .G11r/74!.- ---

9
/-Ah

Pipet checks are recorded an labsheets by pipet number

Working Std /// /,/ ACL-0029 Page(s) No.

Standard card ID Blank card ID

Eqaipment ^ U Laser I
I Mass Spea.1

Working Sid. Conc. -D/ / J' ug/mLl
U-236 (Mass 1)1_1

Val. of Working Std. O^ / 9
7
L ^ U-235 (Mass f)^ ^

Reading 1 ^ 1 .10 U-236 (Mass

Reading 2 ^ 73 O 1 . p^y'$ U-238 ( Mass i)^

Analyst Date 410.14

I
3r- 2430



Pacific Northwes t Laboratory 95240

Uranium Laser...... . PNL-ALO-445

Custamer : SILVERS Date Received

---------------- -

9/ 12/ 95 Work order :

------------

ARF(S0W)

--------

: ASR 2388

----------

A.L.O. No. 95-7947-H2

---------------

Description : CORE 99 TANK BY-108

------------------------------ ------------------- ------------

OF ---- .14450 ---> 100.00000 ---- .09944 ---> 10.00000 ---- . 01976

Dilution Factor • 3. 5220E+06 +/- 2.51%

Instrument I U Laser Mass Spec.

Working Std. Cooc. 1 1.01200 ug/mll
U-234 (Mass f)l .00000000 1

V ol. of Working Std. 1 .01976 1 U-235 (Mass f)l .00000000 1
Reading 1 1 .13700 ^ U-236 (Mass f)l .00000000 1
Reading 2 1 .33700 U-238 (Mass f)l .00000000 1

' No Uraniun Ma ss Spectroscopy Ana lysis Performed

µ v^Qr
Calculation and Results

Concentration Uncertainties Less than
m9/g i m9/9

Total uranium 4.82E'01 16. 4.44E+00

Data Entry by

Calculation and Analytical Data Sheet Revie.ed by ) 1 La.v.q ^^ Date 9(^ / r{ S.-

3- 2I231.



Pacific Northwest Laboratory

Uranium Laser ...... PNL-ALO-445

Customer : Sr I VC Date Received : R/7Z/ Tf work order LZff-?SARF(SOM) Z3

A.L.O. No. : 95-7947-H2 Description ;

Ptpet Nos.: /JP-,O O

or iS7</5 ^ /- ^va _.o55Yy ^ rJ^ Uiy9G
--- " `J

Pipet checks are recorded on labsheets by pipet number

Working Std /

M

'(^ ^ ACL-D029 Page(s) No. -9

Standard card ID

Eguipment I U laser I

Horking Std. Conc.l / 01o2 ug/mLI

Vol. of Working Std.l 024, I

Reading 1 I ", 1./3 S
Reading 2 II. 935

Blank card ID

I Mass Spec.l

U-234 ( Mass )I I
U-235 ( Mass i)I I
U-236 ( Mass )I
U-238 (Mass 1)I I

Analyst CJ ^ Date 9 9 f5

S

3- 2432



Pacific Northwest Laboratory 95189

Uranium Laser....... PNL-ALO-445

S,'weis ^ ^

[ustaner : Date Received d^/--eQl-l5^ Work order : f95270 ARF(SOW) : :.:Riii'r^
--------------- ------------- -------- --------- y ^Z 9 '

A.L.O. No. STD Description : ^,Q^ 6br0
*

v/'v,
^_______________ ____!_________

DF ---- .01976

Dilution Factor • 5.0607E+01 +/- 2.00%

Instrument I U Laser I

Working Std. Conc. 1 1.01200 ug/m11

Vol. of Working Std. 1 .01976
Reading 1 ^ .19700 ^
Reading 2 ^ .36800 ^

Mass Spec

U-234 ( Mass f)l .00000000 1
U-235 ( Mass f)l .00000000 1
U-236 (Mass f)j .00000000 1
U-238 ( Mass f)l .00000000 1

Na Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
mg/ml S mg/ml

Total uranium 1.04E-03 12. 5.50E-05

3^0'

Data Entry by 4-1^ Date 9

Calculation and Analytical Data Sheet Reviewed by I-- Data q fa9 ( 4

,3- 2a433



Pacific Northwest Laboratory

Uranium Laser ...... PNL-ALO-445

Standard ID: /J-9 L'4S LAB BMY: .$c/3 /a7 Standard Conc.: A 00 o a' O Nork Order: ¢28875

P va

Pipet Nos.: Jf `f .

DF ... O/^l70 ... -.. ---
... ---

Pipet checks are recorded on labsheets by pipet number

Samples Run With This Standard: 93- 9$- 7 yy 7- n/ ^ yS- 99 '^ ^- N) ^ 6/l

Equipment I U Laser I
I Mass Spec.1

Working Std. Conc.1 •Li.l u9/mLJ
U-234 ( Mass f)I ^

Vol. of Working Std.1 c7 / S7L 1 U-235 (Mass S)] ^
-1/ysReading 1[^t{ , U-238 (Mass i)l ^, _

Reading 2jn7f - 3 Y S l. 3 K U-238 (Mass i)I_I

9_

STANDARD CI

Analyst Date y ,5 jS

Recovery:

Historical arerage recovery
ofusedfor calculation of samplesrun

with this standard.

3-2434



Pacific Northwest Laboratory

Uranium Laser....... PNL-ALO-445

Customer
YC Date Received 0/ 0/ 0 Work order

-^--------------

A.L.O. No. Blank Description : Q y-00
--------------- -----------------------------.

DF ---- 5.00000

93206

ARF(SOW)

Dilution Factor • 2.0000E-01 +/- .505

Instrument ^ U Laser I

Working Std. Conc. 1.01200 ug/mll

Vol. of Working Std. ^ .01976 ^
Reading I ^ .00000 ^
Reading 2 ^ .20000 ^

Calculation and Results

Mass Spec

U-234 (Mass f)l .00000000 1
U-235 (Mass f)l .00000000 1
U-236 (Mass f)l .00000000 1
U-238 (Mass f)l .00000000 1

Na Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than /-ikSS ^^
mg/rl i m9/ml

Total uranium 0.00E-00 101. 4.44E-07 X (AO

]1267^

Data Entry by IW%"-'l^ Date z--WQ)

Calculation and Analytical Data Sheet Reviered by 1 1 L a^ag. -^1_ Date

3- 2435



, Fc^r^^ .I,;;;-,,.;•.

^ yS• 77y7 . /O ./0
. 3c^ a 9.5rY 'Pd a-^,(, _M

ovJ00 y ^ /o^/
o/99G

^

^ 9S ^i•^9 />s , adf- ./ i35
,35/ • 335

PY

. /^ S ^ /^ • . J 9YYY ^} ^J ^
. J Y ^o _-

^o

C.^ ^ %G ' S ^. J J 4 S•C^ .t,cy ^ji^-P JD J„ ./ S'S °^
3^'^7 fy3/1V^o s/^ 'v^,, o+°K .3 5

^Cj/ , k ^^ D, dya ao l r

0,0

d<J s o

^a y/y s

z-l lqs

,1- 2 -436



.

Pacific Northwest Laboratory

Uranium Laser....... PNL-ALO-445

DF

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7947-111 Description : CORE 99 TANK BY•108 _
............... .......................................................:.....

---- .10890 --- > 100.00000 .... .09944 -•. > 10.00000 .. .. .01976

Dilution Factor - 4.6733E+06 +7- 2.51T

Instrument ^ U Laser

Working Std. Conc. ^ 1.01200 ug/mll

Vol. of Working Std. ^ .01976
Reading 1 ^ .14500 ^

Reading 2 .33500 ^

Mass Spec

U-234 (Mass f)j .00000000 1
U235 (Mass f)l .00000000 1
U-236 (Mass f)l .00000000 1
U-238 (Mass f)l .00000000 1

' No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than

mg/g S mg/g

Total uranium 7.13Ei01 15. 5.93E-00

Data Entry by ^ 1 ta^c-^4 Date. qj&O[Q, a-
.
^ /

Calculation and Analytical Data Sheet Reviewed by___^^Date

3-2437



,^.r
,, ,. .^tI, GP-/^,FicV_

Pacific Northwest Laboratory 5240 -M

Uranium Laser...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 95 Work order =JARE(S0W) ASR 238B

A.L.O. No. : 95-7917-Mi Dascription : CORF BY - IDA

Pipet Nos.:

OF --- . ^UfYJ` ^ /^J __ vY9y^^ /^•^_._ o/y7Y_ --- - -

Pipet checks are recorded on labsheets by pipet number

Working Std
pyl"I

ACL-DD29 Page(s) No.

7.Sa L^V ^ m Blank card 1Q ^^a yJ ^Standard card ID

Equipment I U Laser ^
I Mass Spec.l

Working Std. Conc. 1/'J/a u9/mLl
U-234 ( Mass %)I ^

Vol. of Working Std. o^y 7L] ^ U-235 (Mass %) I ^

Reading 1 1 U-236 (Nass %j^ ^

Reading 2 1 ^ U-238 (Mass X)j ^

Anal yst

3-2438



REV_ /
Pacific Northwest Laboratory

Uranium Laser....... PNL•ALO•445

95240

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) : ASR 2388
................ ............. ........ ..........

A.L.O. No. 95-7947-M2 Description : CORE 99 TANK BY-108
............... .......................................................:.....

OF ---- .14450 -- -> 100.00000 -- -- .09944 ---> 10.00000 ---- .01976

Dilution Factor - 3.5220E+06 ^/- 2.51X

Instrument ^ U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. ^ .01976 ^
^Reading 1 ^ .11500

Reading 2 ^ .30000 ^

Calculation and Results

Mass Spec

U-234 ( Mass f)] .00000000 1
U-235 ( Mass f)j .00000000 1
U-236 ( Mass f)l .00000000 1
U-238 (Mass f)l .00000000 1

^ No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than

mg/g S mg/g

Total uranium 19. 5.03E+00

Data Entry by - Date ol 6 l Q,f

Calculation and AnalyticalData Sheet Reviewed by Date

3-2439



Pacific Northwest Laboratory 5240 ^ M

Uranium Laser ...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 95 Work order ARF(SOY) ASR 2388

A.L.O. No. : 95-7947-M2 Description : C BY - 108

Ptpet Nos.: --- ^ ^ ^0 e-r ^9 -

OF /`^^S7^J^ ^59NĴ !J f
v/Y^J^

^`,

Pipet checks are recorded on Lbsheets by pipet number

Working Std ACL-0029 Page(s) No.

Standard card ID y>^' M Blank card ID ^

Epuipment ^ U Laser ^

I Mass Spec.1

Working Std. Conc. ug/mL
U-234 ( Mass X)1 I

Vol. of Working Std.

q

^ 7` ^ U-235 (Mass X)I_I

Reading 1 ^ //-^° I U-236 (Mass X)J-l

Reading 2 •10 I U-238 (Mass X)I-l

Analyst

3-2440



Pacific Northwest Laboratory 95240

Uranium Laser....... PNL•ALO-445

Customer : SILVERS Date Received 9/ 12/ 95 Work order ARF(SOW) ASR 2388

A.L.O. No. 95-7948-H1 Description k CORE 99 TNlK BY-l08
.. . . ............... .......................................................:.....

DF -.-- .09880 -- -> 100.00000 ... . .09944 -.-> 10.00000 .-.- . 01976

Dilution Factor ^ 5.1510E+06 ./. 2.51X

Instrument U Laser I

Working Std. Conc. 1 1.01200 ug/mll

Vol. of Working Std. I .01976 I
Reading 1 1 .08000 I
Reading 2 I .26000

Calculation and Results

Mass Spec

U-234 (Mass 01 .00000000 1
U-235 (Mass f)I .00000000 I
U-236 (Mass f)j .00000000 j
U-238 (Mass f)I .00000000 I

• No Uranium Mass Spectroscopy Analysis Performed

Concentration Uncertainties Less than
mg/9 L ma/g

Total uranium 4.58E+01 •^ 26. 8.58E^00

Data Entry by,^ Date a Ol Q J-

Calcvlation and Analytical Data Sheet Reviewed by Date

3-2441



.DF 4c, FGv.-J

Pacific Northwest Laboratory 5240 -M

Uranium Laser ...... PNL-ALO-445

Customer : SILVERS Date Received : 09/ 12/ 95 Work order :4ARF(SOV) ASR 2388

A.L.D. No. 95-7948-R1 Description C RY - 109

^ b iv ^ p 3Pipet Nos.:

DF

Pipet checks are recorded on labsheets by pipet number

Working Std -e-^ CL-0029 Page(s) No. 1;

Standard card ID ?J aNJ ^^ Blank card ID

a

Equipment ^ U Laser ^
I Mess Spec.1

Working Std. Conc. ^ ug/mLl

G/ 5 7^

U-234 (Mass ^%)I

Vol. of Working Std. 1 U-235 (Mass :)1-1

Reading 1 •Q F 1 U-236 ( Mass X)I-I

Reading 2 ^ • a G U-238 (Mass X)1_1

Anal yst
5
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.. • r^
llf'^

- DP-

FOR Na2O2 FUSION SEGMENT AND
QUARTER SEGMENT URANIUM
ANALYSIS, SEE SECTION D4
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.,r..^^v-w•^.w-^ir ^^v

D8 - RADIOCHEMISTRY CALIBRATION
AND CONTROL CHART
DOCUMENTATION
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GENERAL ELECTRIC ALPHA
SCINTILLATION COUNTER

USED FOR TOTAL ALPHA, Pu
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G.E. A.S.C. Control Chart
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, ^-DF ^_^ FcV^
sNwsa^°^ page ^ /c >f S

G.E. Alpha Scintillation Counter

(G.E. A.S.C.)

High Voltage = 150

T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m
1BEDL-N-3219

24.92µL 3324 ± 35.5 d/m
r page 3

X, = 3322.5 ± 25.067 d/m

Observed Counts:

X^ = 1264.342 ± 11.482 c/m

Calculation:

3322.5 ± 25.067 d/m = 1264.342 ± 11.482 c/m = dlc

2.627849 ± 0.031026 = 0.38054 dk ± 1.18%

c'A W+g 3^a4^Qs

Reviewed date 2/Z L^1r3
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rA

HBU-Itz (s-ea) ..o..m.........

-OATTELLEJYORT/l1YEST-
ALPHA COUNTER DATA SHEET

SAMpLE REMARHS

G S(J/ l•SUBMITTED BY

^ O

COUNTEO BY (L f

SAMPIE

DAT

.INST.
INT.(MIN.) RECORDER READING

IOIAL

_-

RECORDLD
RO.TE

COINC.
COHR'N. BGD NET RATE GEOMETRY

OISINTEGRA-

TION RATE

NUMBER Ig NO. T
SCALE OF'

N R= N/T C B X=R -BiC % .VT

991J ^? iu G?S88 /asa. ns
-s asa9 fase9 ^_ +

99 + i.?zo 16.^ ^ ' ..
L

197311
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^V

iV

^a
CO

--IATTELLEdYORTHWEST- ALPHA COUNTER DATA SHEET

SAM(iLE REMARI<S

SUBMITTED BY

COUNTED BY

DATE INT.(MIN.) RECORVER REAOING
TOTAL
CVVNT$

RECOROEO
RATE

COINC.

CORR'N. BGO NET RATE GEOMETRY
DISINTEGRA-

TION RATE

SAMPLE

NUMfiER Iq^

INST,

NO. T

SCAIE FIO N
=N/T C B =R - BwC x

J^w

- J .ZG_4. 7
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l

64-DP fiEV_.l

G.E. A.S.C. Calibration Counts

High Voltage = 150 (W400822)

Analyst

HV Counts

95 17788
100 21336
105 22752
110 23335
115 23316
120 23963
125 23854
130 23667
135 24069
140 23860
145 24003
150 24102
155 24000
160 23962
165 24236
170 24158
175 24193
180 24299
185 24290
190 24343
195 25289
200 41677

BNW
52825

p. 6? So
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LUDLUM ZnS ALPHA SCINTILLATION
COUNTERS

USED FOR TOTAL ALPHA AND Pu
LUDLUM 1 THROUGH 10

3-2452
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LUDLUM 1
NOTE: RAW CONTROL CHART DATA
FOR ALL LUDLUM DETECTORS IS

ATTACHED TO LUDLUM 1
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Ludlum-1 Control Chart
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B1VK'S'ld7 page /.^

n=V.

Ludlurn-1 WB76863

Higb Voltage 2.30

T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m
^^DL-IQ-3219

24.92µL 3324 ± 35.5 d/m
page 3

X= = 3322.5 ± 25.067 d/m

Observed Counts:

X,6 = 1404.407 ± 17.8045 c/m

Calculation:

3322.5 ± 25.067 d/m = 1404.407 ± 17.8045 c/m = d fL

2.365767 ± 0.034902 = 0.42274/.c.± 1.48%

ed

Reviewed date -21/9193
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Ludlum- 1 HV Plateau
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ALPHA COUNTER DATA SHEET
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ALPHA COUNTER DATA SHEET
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, v J-r.r

Sheetl

X-Bar 2Sigma High 2-Sigma Low 3-Sfgma High 3-Sigma Low

Ludlum-1 1/1/95 9753.59 9955.998 9551.182 10057.202 9449.978

12/31/95 9753.59 9955.998 9551.182 10057.202 9449.978

X-Bar 2-Sigma High 2-Sfgma Low 3-Sigma High 3-Sigma Low

Ludlum-2 1/1/95 9487.73 9675.1614 9300.2986 9768.8771 9206.5829

12/31/95 9487.73 9675.1614 9300.2986 9768.8771 9206.5829

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

Ludlum-3 1/1 /95 10159.7 10357.7716 9961.6284 10456.8074 9862.5926

12/31/95 10159.7 10357.7718 9961.6284 10456.8074 9862.5926

X-Bar 2-Sigma High 2Sigma Low 3-Sigma High 3-Sigma Low

Ludlum4 1/1 /95 10423.5 10613.2318 10233.7682 10708.0977 10138.9023

12/31/95 10423.5 10613.2318 10233.7682 10708.0977 10138.9023

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

Ludlum-5 1 /1/95 10215.7 10427.742 10003.658 10533.763 9897.637

12/31/95 10215.7 10427.742 10003.658 10533.763 9897.637

Page 1
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Sheetl

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low
Ludlum-6 1/ 1 /95 10252.4 10449.6092 10055.1908 10548.2138 9956.5862

12/31/95 10252.4 10449.6092 10055.1908 10548.2138 9956.5862

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low
Ludlum-7 1/1/95 8453.516129 8665.728129 8241.304129 8771.834129 8135.198129

12/31/95 8453.516129 6665.728129 8241.304129 6771.634129 8135.198129

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low
Ludlum-8 1/1/95 12610.9 12889.262 12332.538 13028.443 12193.357

12/31/95 12610.9 12889.262 12332.538 13028.443 12193.357

^

-T-

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low
Ludlum-9 1/1/95 11428.3 11672.532 11164.068 11794.648 11061.952

12/31/95 11428.3 11672.532 11164.068 11794.646 11061.952

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

Ludlum-10 1/1 /95 12404.1 12618.51 12189.69 12725.715 12082.485

12/31/95 12404.1 12618.51 12189.69 12725.715 12082.485

Page 1

-3- 2q61



Control Chart Counts and Backgrounds

r

N

^

Ludlum-1 Ludlum-2 Ludlum-3 Lldlum-4 Ludlum-5 LudlumE Ludlum-7 Ludlum-8 Ltdlum-9 Ludlum-10

DATE

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

1/16/95 0.229 9864 0.130 9386 0.190 10061 0.263 10262 0.187 10304

1/17/95 0.234 9697 0.139 9508 0.164 10182 0.257 10576 0.199 10264

1/18/95 0.220 9880 na 9377 0.140 10182 0.333 10364 0.174 10194

1/19/95 0.219 9591 0.134 9310 0.152 10110 0.321 10200 0.179 10087

1/20/95 0.227 9672 0.167 9289 0.150 10067 0.284 10470 0.169 10262 na 10183 na 8381 na 12428 na 11396 na 12313

1/23/95 0.230 9746 0.112 9437 0.171 10340 0.317 10468 0.186 10346 0.195 10085 0.166 8431 0.158 12241 0.244 11552 0.155 12287

1/24/95 0.196 9620 0.154 9362 0.174 10194 na 10364. 0.216 10207 0.192 10375 0.212 8351 0.194 12587 0.235 11194 0.183 12258

1/25/95 0.263 9734 0.144 9407 0.167 9990 0.333 10395 0.212 10108 0.214 10082 0.182 8446 0.159 12460 0.238 11282 0.180 12443

1/27/95 0.217 9703 na 9346 0.161 10037 0.276 10458 0.195 10328 0.241 10106 0.191 8554 0.191 12518 0.267 11474 0.184 12324

1/30/95 0.271 9575 0.177 9333 0.180 10022 0.321 10425 0.258 10044 0.298 10124 0.241 8184 0.194 12384 0.248 11389 0.163 12429

4/03/95 na 9707 0.184 9386 0.216 10181 0.308 10405 0.228 10173 0.340 10187 0.214 8481 0.241 12246 na 11459 0.234 12304

4/04/95 0.273 9752 0.143 9483 0.213 10073 0.368 10464 0.260 10315 0.376 10300 0.239 8367 0.218 12447 0.277 11159 0.229 12196

4/05/95 0.300 9992 0.152 9426 0.204 10146 0.366 10448 0.224 10082 0.341 10213 0.241 8573 0.206 12443 0.299 11399 0.214 12322

4/06/95 0.269 9735 0.173 9402 0.212 9966 0.334 10331 0.236 10100 0.378 10340 0.238 8229 0.210 12489 0.280 11476 0.221 12402

4/10/95 0.308 9906 0.177 9399 0.238 10198 0.351 10288 0.247 10330 0.327 10212 0.243 8426 0.218 12500 0.260 11294 0.216 12300

4/12/95 0.278 9755 0.158 9476 0.221 10172 0.339 10393 0.229 10278 0.324 10308 0.239 8326 0.201 12481 0.307 11430 0.193 12370

4/13/95 0.297 9706 0.140 9492 0.227 10289 0.393 10459 0.238 10399 0.348 10107 0.257 8379 0.192 12530 0.298 11312 0.202 12265

4/19/95 0.290 9730 0.191 9473 0.219 10099 0.353 10536 0.220 10507 0.353 10350 0.224 8374 0.197 12366 0.278 11448 0.238 12426

4/20/95 0.302 9709 0.158 9378 0.191 10092 0.352 10551 0.239 10193 0.318 10275 NA 8385 0.216 12639 0.269 11429 0.240 12294

4/21/95 0.313 9824 0.172 9453 0.217 10107 0.389 10318 0.221 10356 0.318 10174 0.217 8361 0.230 12549 0.296 11385 0.249 12544

4/24/95 0.291 9762 0.168 9326 0.222 10106 0.356 10464 0.258 10507 0.370 10329 0.242 8258 0.196 12636 0.308 11372 0.229 12325

4/25/95 0.284 9809 0.174 9551 0.219 10125 0.367 10428 0.226 10216 0.359 10229 0.297 8449 0.239 12465 0.343 11376 0.254 12252

4/26/95 0.281 9796 0.164 9532 0.191 10228 0.353 10262 0.251 10154 0.438 10075 0.258 8656 0.193 12465 0.327 11422 0.244 12251

4/27/95 0.392 9861 0.173 9439 0.230 10081 0.429 10281 0.261 10236 0.471 10268 0.278 8474 0.251 12734 0.336 11374 0.297 12365

4/28/95 0.311 9680 0.176 9320 0.223 10254 0.417 10480 0.256 10278 0.539 10209 0.301 8322 0.250 12794 0.341 11464 0.253 12346

5/01/95 0.309 9801 0.171 9332 0.227 9932 0.428 10397 0.300 10441 0.502 10340 0.388 8420 0.249 12342 0.347 11509 0.308 12605

5/02/95 0.299 9918 0.188 9397 0.240 10189 0.388 10377 0.301 10273 0.479 10425 0.442 8411 0.246 12517 0.339 11170 0.268 12327

5/03/95 0.313 9777 0.213 9380 0.309 10010 0.471 10380 0.331 10291 0.502 10241 0.424 8318 0.274 12646 0.383 11394 0.290 12325

5/04/95 0.270 9577 0.218 9430 0.297 10219 0.519 10512 0.303 10205 0.550 10304 0.458 8386 0.279 12534 0.406 11483 0.306 12301

5/05/95 0.303 9822 0.258 9471 0.337 10049 0.501 10420 0.329 10384 0.497 10317 0.441 8343 0.307 12395 0.413 11428 0.280 12324

5/08/95 0.308 9721 0.286 9561 0.602 10001 0.563 10328 0.336 10332 0.541 10257 0.469 8465 0.289 12435 0.391 11403 0.302 12478

5/09/95 0.337 9750 0.253 9531 0.589 10129 0.559 10439 0.344 10298 0.543 10122 0.536 8458 0.312 12227 0.439 11475 0.303 12267

5/10/95 0.324 9641 0.280 9387 0.597 10276 0.559 10235 0.389 10380 0.537 10257 0.559 8429 0.366 12374 0.466 11254 0.300 12212

5/11/95 0.313 9803 0.279 9594 0.578 10134 0.520 10411 0.41G 10255 0.486 10117 0.631 8329 0.376 12425 0.448 11239 0.339 12089

...., i,.^ ...... .,e.c n nnn nAco nial In^^n o 9sn 1n474 0.143 1 0320 0.119 102R1 n 42r R374 0 .10R 19550 O.n97 11417 n.124 12Tfv1
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Controt Chart Counts and Backgrounds

i

^
W

Ludlum-1 Ludlum-2 Ludluma Ludlum-4 Ludlum-5 Ludlum-6 Ludlum-7 Ludlum-8 Ludlum-9 Ludlum-10
min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min,

count
0.147 9733 0.168 9521 0.122 10239 0.223 10514 0.143 10169 0.122 10328 0.263 8451 0.103 12452 0.124 11249 0.139 12344
0.144 9694 0.154 9443 0.147 9886 0.248 10350 0.159 10375 0.167 10292 0.238 8344 0.108 12420 0.106 11110 0.139 12168
0.142 9692 0.180 9428 0.183 10157 0.253 10297 0.202 10275 0.117 10122 0.459 8240 0.134 12887 0.144 11469 0.176 12388
0.146 9677 0.159 9535 0.159 10119 0.209 10391 0.134 10237 0.119 10249 0.374 8526 0.129 12465 0.113 11269 0.180 12388
0.160 9725 0.160 9352 0.149 10308 0.250 10437 0.130 10144 0.143 10102 0.350 8482 0.136 12453 0.126 11447 0.137 12361
0.120 9679 0.162 9365 0.146 9894 0.228 10276 0.123 10340 0.151 10139 0.280 8357 0.130 12344 0.176 11313 0.200 12246
0.176 9993 0.310 9434 0.174 10238 0.230 10291 0.192 10052 0.172 10271 0.343 8580 0.141 12342 0.163 11321 0.199 12201
0.189 9591 0.282 9301 0.180 10013 0.323 10289 0.204 10299 0.184 10377 0.329 8442 0.169 12353 0.197 11414 0.187 12302
0.176 9587 0.300 9463 0.183 10144 0.307 10419 0.198 10237 0.156 10049 0.276 8547 0.167 12447 0.213 11543 0.237 12450
0.198 9767 0.287 9351 0.184 9926 0.288 10209 0.212 10186 0.191 10115 0.302 8456 0.133 12397 0.237 11349 0.249 12288
0.233 9786 0.289 9476 0.201 10242 0.358 10456 0.236 10225 0.200 10162 0.249 8308 0.153 12256 0.254 11490 0.267 12098
0.183 9640 0.299 9535 0.197 10195 0.338 10442 0.218 10099 0.194 10101 0.383 8299 0.126 12499 0.242 11242 0.229 12277
0.209 9632 0.291 9334 0.189 10058 0.388 10265 0.214 10156 0.233 10135 0.417 8420 0.159 12531 0.251 11274 0.249 12191
0.221 9763 0.342 9272 0.240 10103 0.340 10404 0.259 10281 0.328 10119 0.447 8559 0.176 12464 0.241 11223 0.276 12263
0.207 9602 0.431 9416 0.306 10202 0.327 10206 0.290 10286 0.254 10161 0.543 0703 0.191 12430 0.257 11320 0.263 12352
0.219 9821 0.148 9625 0.277 10044 0.350 10517 0.251 10210 0.287 10206 0.442 8414 0.182 12457 0.317 11109 0.244 12266
0.206 9772 0.113 9456 0.293 10145 0.383 10284 0.267 10345 0.407 10334 0.486 8423 0.171 12504 0.311 11384 0.231 12394
0.152 9887 0.136 9371 0.206 10083 0.231 10467 0.156 10164 0.138 10112 0.355 8465 0.107 12502 0.128 11211 0.169 12293
0.158 9901 0.136 9399 0.207 10035 0.267 10447 0.144 10190 0.128 10128 0.280 8441 0.129 12450 0.126 11167 0.171 12309

9778 9393 10069 10298 10161 10251 8297 12410 11269 12398
0.142 9792 0.144 9371 0.209 10015 0.260 10563 0.141 10066 0.146 10121 0.274 8525 0.147 12394 0.158 11484 0.191 12282
0.149 9944 0.116 9422 0.193 9967 0.277 10428 0.220 10122 0.153 10252 0.366 8422 0.227 12655 0.157 11416 0.227 12414
0.172 9742 0.139 9287 0.223 10090 0.296 10459 0.173 10417 0.159 10268 0.318 8376 0.209 12394 0.156 11494 0.198 12315
0.143 9859 0.178 9429 0.236 10051 0.279 10550 0.212 10197 0.189 10345 0.301 8388 0.213 12694 0.156 11381 0.177 12469
0.173 9949 0.144 9455 0.226 10119 0.297 10309 0.209 10231 0.191 10100 0.359 8352 0.231 12369 0.206 11321 0.224 12359
0.179 9727 0.146 9582 0.226 10134 0.286 10291 0.196 10329 0.197 10184 0.361 8331 0.220 12376 0.184 11290 0.251 12291
0.176 9783 0.156 9536 0.220 10172 0.298 10268 0.228 10317 0.196 10165 0.388 8433 0.226 12523 0.196 11430 0.253 12370
0.138 9703 0.146 9341 0.184 10119 0.291 10412 0.176 10221 0.130 10169 0.389 8331 0.127 12385 0.140 11370 0.154 12293
0.137 9739 0.223 9485 0.196 10131 0.270 10359 0.177 10386 0.141 10143 0.411 8282 0.148 12517 0.146 11530 0.171 12501
0.138 9913 0.313 9560 0.342 9998 0.247 10286 0.181 10309 0.188 10201 0.432 8336 0.167 12509 0.152 11104 0.140 12409
0.189 9835 0.291 9377 0.349 10234 0.271 10324 0.192 10471 0.159 10281 0.461 8355 0.186 12444 0.170 11250 0.163 12242
0.177 9580 0.332 9374 0.363 10279 0.282 10380 0.180 10216 0.278 9984 0.150 8345 0.217 12242 0.190 11148 0.227 12231
0.214 9803 0.320 .9402 0.368 9967 0.261 10170 0.319 10320 0.274 10285 0.159 8331 0.240 12610 0.183 11328 0.234 12238
u.<ua aoou

in

aava u iulaa u.:fua lu^n 0.3bti l0 02bfi 10384 0.174 8432 0.236 12300 0.187 11300 0.229 12316
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Conlrol Chart Counts and Backgrounds

W

^

FF>

IQ

l.udlum-1 Ludium-2 Ludlum-3 Ludlum,l Ludlum-5 Ludlum-6 Ludlum-7 Ludlum-8 Ludlum-9 Ludlum-10

DATE

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

7/05/95 0.226 9647 0.311 9318 0.411 10116 0.289 10463 0.392 10134 0.274 10195 0.186 8444 0.227 12381 0.226 11413 0.239 12274

7/06/95 0.223 9592 0.309 9356 0.409 10151 0.250 10399 0.331 10151 0.272 10175 0.194 8431 0.259 12484 0.237 11226 0.249 12341

7/07/95 0.232 9696 0.320 9242 0.370 10330 0.258 10390 0.378 10136 0.288 10260 0.227 8359 0.260 12618 0.231 11372 0.266 12380

7/10/95 0.253 9784 0.300 9621 0.388 10030 0.270. 10381 0.369 10296 0.302 10210 0.220 8276 0.260 12461 0.232 11285 0.261 12557

7/11/95 0.267 .9834 0.334 9238 0.456 10043 0.321 10514 0.334 10349 0.347 10040 0.244 8309 0.336 12553 0.236 11264 0.256 12279

7/12/95 0.292 9722 0.312 9379 0.467 10079 0.332 10386 0.356 10406 0.336 10215 0.292 8327 0.356 12494 0.249 11216 0.269 12190

7/13/95 0.300 9751 0.322 9587 0.498 10100 0.348 10252 0.334 10284 0.318 10197 0.309 8356 0.377 12445 0.281 11463 0.279 12639

7/14/95 0.197 9755 0.184 9105 0.188 10139 0.237 10336 0.211 10422 0.211 10424 0.166 8410 0.123 12475 0.153 11241 0.172 12232

7/17/95 0.219 9782 0.238 9348 0.164 10178 0.240 10294 0.200 10255 0.234 10172 0.144 8284 0.132 12455 0.147 11338 0.171 12210

7/18/95 0.210 9877 0.219 9307 0.174 10081 0.242 10554 0.243 10222 0.250 10316 0.186 8331 0.201 12636 0.153 11416 0.196 12146

7/19/95 0.200 9636 0.258 9330 0.153 0.153 0.247 10417 0.239 10321 0.263 10161 0.178 8289 0.156 12610 0.191 11308 0.220 72515

7/20/95 0.233 9442 0.238 9420 0.174 10032 0.284 10620 0.213 10201 0.274 10149 0.201 8407 0.201 12530 0.149 11113 0.228 12280

7/21/95 0.229 9710 0.262 9287 0.191 10069 0.268 10316 0.221 10290 0.276 10214 0.276 8240 0.203 12497 0.177 11307 0.218 12340

7/24/95 0.229 9631 0.260 9447 0.181 10102 0.231 10224 0.280 10256 0.340 1028B 0.221 8298 0.218 12392 0.187 11550 0.257 12272

7/25/95 0.284 9701 0.271 9283 0.174 10065 0.242 10362 0.282 10343 0.327 10429 0.217 8478 0.240 12366 0.194 11270 0.261 12294

7/26/95 0.213 9669 0.290 9432 0.230 10212 0.263 10413 0.271 10345 0.299 10337 0.236 8422 0.210 12616 0.228 11280 0.233 12397

7/27/95 0.242 9668 0.240 9343 0.199 10060 0.263 10448 0.334 10330 0.344 10000 0.268 8476 0.247 12484 0.256 11374 0.314 12198

7/28/95 0.243 9772 0.251 9377 0.171 10156 0.281 10326 0.350 10259 0.348 10348 0.363 8386 0.263 12428 0.268 11323 0.291 12054

7/31/95 0.262 9677 0.247 9247 0.193 9975 0.227 10372 0.352 10316 0.377 10111 0.361 8297 0.292 12609 0.273 11400 0.296 12066

8/01/95 0.260 9646 0.253 9349 0.212 10159 0.266 10404 0.364 10254 0.368 10188 0.344 8350 0.277 12446 0.221 11368 0.287 12287

8/02/95 0.259 9713 0.254 9405 0.241 10206 0.298 10398 0.371 10218 0.333 10164 0.366 8292 0.282 12393 0.242 11322 0.282 12288

8/03/95 0.231 9654 0.252 9389 0.224 10178 0.283 10354 0.387 10199 0.319 10112 0.356 8310 0.276 12356 0.232 11298 0.238 12239

8/04/95 0.243 9702 0.217 9358 0.226 10159 0.273 10324 0.364 10246 0.332 10125 0.353 8347 0.287 12389 0.238 11302 0.262 12176

8/07/95 0.271 9646 0.229 9366 0.221 10187 0.279 10370 0.383 10212 0.344 10111 0.356 8290 0.289 12353 0.260 11280 0.257 12088

8/08/95 0.238 9611 0.217 9301 0.256 10143 0.273 10332 0.414 10327 0.330 10381 0.337 8263 0.287 12443 0.243 11301 0.224 12268

8/09/95 0.250 9701 0.260 9393 0.224 10181 0.314 10360 0.379 10244 0.348 10289 0.371 8303 0.281 12358 0.270 11294 0.264 12189

8/10/95 0.229 9765 0.267 9258 0.200 10040 0.266 10373 0.362 10200 0.357 10046 0.432 8340 0.279 12390 0.246 11407 0.281 12462

8/11/95 0.268 9663 0.300 9406 0.233 10032 0.188 10284 0.380 10250 0.356 10183 0.427 8426 0.298 12413 0.242 11410 0.300 12433

8/14/95 0.251 9742 0.248 9279 0.211 10125 0.280 10294 0.388 10236 0.186 10099 0.364 B389 0.300 12360 0.260 11358 0.307 12402

8/15/95 0.240 9790 0.339 9407 0.243 10002 0.321 10331 0.358 10313 0.177 10176 0.431 8253 0.324 12624 0.248 11319 0.303 12362

8/16/95 0.234 9783 0.317 9387 0.219 10228 0.313 10552 0.378 10223 0.389 10091 0.421 8406 0.319 12368 0.279 11217 0.331 12445

0/17/95 0.258 9691 0.327 9376 0.232 10106 0.284 10315 0.370 10333 0.401 10169 0.353 8146 0.293 12437 0.343 11343 0.369 12507

8/18/95 0.271 9724 0.338 9402 0.234 10173 0.351 10340 0.388 10243 0.380 10158 0.367 8222 0.368 12388 0.357 11303 0.350 12489

8/21/95 0.292 9682 0.342 9368 0.263 10228 0.310 10253 0.394 10099 0.357 100Gf 0.311 8380 0.316 12443 0.359 11336 0.315 12415

af22/95 8.267 9704 0.347 9398 0.239 10199 0.334 10289 0.390 10143 0.381 10104 0.424 8188 0.361 12369 0.361 11299 0.3401 12409
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Control Chart Counts and Backgrounds
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Ludtum-1 Ludlum-2 Ludlum-3 Ludlumd Ludlum-5 Ludlum-6 Ludlum-7 Ludlum-8 Ludlum-9 Ludlum-10

DATE

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count

min.

bkg.

10 min.

count
8/23/95 0.262 9754 0.307 9400 0.263 10180 0.343 10267 0.398 10201 0.381 10098 0.387 8266 0.343 12404 0.358 11311 0.347 12389
8/24/95 0.281 9670 0.338 9379 0.286 10206 0.311 10310 0.378 10278 0.376 10123 0.376 8322 0.351 12386 0.378 11356 0.384 .12420
8/25/95 0.252 9809 0.326 9566 0.259 10057 0.324 10398 0.379 10197 0.390 10097 0.383 8301 0.368 12446 0.342 11321 0.370 12413
8/28/95 0.262 9762 0.357 9432 0.231 10112 0.323 10247 0.378 10203 0.409 10101 0.400 8298 0.328 12398 0.396 11278 0.341 12347
8/29/95 NA 9523 0.326 9299 0.278 10088 0.313 10265 0.210 10178 0.392 10084 0.388 8360 0.366 12370 0-377 11309 0.368 12430
8/30/95 0.278 9773 0.314 9477 0.282 10321 0.286 10376 0.358 10363 0.398 10122 0.377 8332 0.344 12378 0.384 11453 0.338 12235
8/31/95 0.278 9687 0.342 9413 0.264 10248 0.363 10288 0.397 10199 0.358 10076 0.362 8356 0.390 12410 0.351 11399 0.360 12380
9/05/95 0.271 9701 0.312 9386 0.261 10306 0.342 10307 0.394 10245 0.388 10190 0.363 8374 0.312 12616 0.380 11559 0.342 12562
9/06/95 0.204 9729 0.224 9331 0.182 10283 0.253 10231 0.221 10218 0.148 10221 0.163 8383 0.163 12491 0.198 11382 0.266 12309
9/07/95 0.204 9704 0.231 9356 0.217 10299 0.279 10287 0.223 10196 0.219 10196 0.201 8376 0.200 12505 0.213 11408 0.238 12272
9/11/95 0.216 9769 0.198 9299 0.193 10385 0.269 10365 0.232 10360 0.241 10185 0.151 8152 0.184 12768 0.177 11433 0.230 12354
9/12/95 0.218 9774 0.251 9441 0.228 10182 0.243 10096 0.233 10256 0.253 10379 0.209 8146 0.186 12450 0.222 11412 0.242 12330
9/13 /95 0.218 9750 0.251 9389 0.203 10202 0.268 10143 0.228 10219 0.220 10254 0.212 8189 0.210 12410 0.243 11391 0.288 12289
9/14/95 0.192 9790 0.179 9330 0.203 10320 0.269 10229 0.226 10250 0.184 10195 0.200 8202 0.190 12396 0.233 11309 0.277 12309
9/15/95 0.249 10007 0.198 9481 0.217 10150 0.300 10285 0.246 10110 0.226 10151 0.189 &541 0.209 12482 0.219 11294 0.274 12640

P

9/18/95 9803 9347 10202 10188 0.262 10101 0.216 10233 0.193 8343 0.259 12389 0.223 11310 0.254 12439
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Ludlum-2 Control Chart
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Ludlum-2 WA94744 [L-2]

T1350 NBS Calibration Summary

24.90u1 3321 ± 35 d/m
24.92u1 3324 ± 35 d/m

24.90u1 X4 1394.725 c/m

X4 1396.425 c/m

Xe 1395.575 c/m

3321 d/m .- 1395.575 c/m = 2.379664
d/c = 0.420227

24.92u1 X4 1374.075 c/m

`

X4 1367.650 c/m -

is 1370.8625 c/m - - - ,^

3324 d/m 7 1370.8625 c/m = 2.424750
d/c = 0.412413

X2 = 0.416320
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BATTELLE-NORTHWEST
RICHUND. WASHINGTON

ALPHA COUNTER DATA SHEET

lAMPI.E ^
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Ludlum-3 Control Chart
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ALPHA COUNTER DATA SHEET
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BNW Sa3^3 page /3/j

ludlum-3 WA82316

High Voltage 3.00

T1350 NBS Calibration Summary

24.90NL 3321 ± 35.4 d/m

I

HEDL-N-3219

24.92NL 3324 ± 35.5 d/m page 3

24.9OpL R- 1460.7250 c/m

X. 1455.9250 c/m

X. 1458.3250 c/m ± 8.23 c/m

3321 d/m + 1458.3250 c/m 2.2773

'AL ^yc`- 0.4391 ± 0.56%

24.92pL R. 1434.2000 c/m

X. 1440.6750 c/m

R. 1435.2375 c/m ± 7.51 c/m

3324 d/m + 1435.2375 c/m - 2.3160

^ 0.4318 ± 0.52%

R+ - 0.4355 ± 0.76Y.

Reviewed 19^d.aa rtiarn date "f/2.S/q/
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Ludlum-4 Control Chart
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L, REV.-j-^",', ...,.. .i^r

D^o20BNWS,^ page LI$- 3

Ludlum-4 WA82317

High Voltage 3.00

T1350 NBS Calibration Summary

24.90NL 3321 ± 35.4 d/m

I

HEDL-N-3219

24.92µL 3324 ± 35.5 dpage
3

24.90NL X. 1456.3750 c/m

1. 1462.1750 c/m

X, 1459.2750 c/m ± 16.95 c/m

3321 d/m + 1459.2750 c/m = 2.2758

,ak= 0.4394 ± 1.16Y.

24.92yL X. 1437.5750 c/m

X. 1443.9000 c/m

R- 1440.7375 c/m ± 15.56 c/m

3324 d/m + 1440.7375 c/m - 2.3072

Tl,(^c
= 0.4334 ± 1.087.

R•- 0.4364 ± 1.58%

Reviewed date 9/2 S1471
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Ludlum-5 Control Chart

I

N

^

ee
°

A
e

°pe A ° A

A
°

A A A
A ° e A A

e°Ae ^e ee ee

°

^°e e°e^

A
A

A
ee °e Q A AA °e° ° A

A

A
ee Q

A
e°°

A
e e°eee^ e A

e ^°^ e ° ° ° e ° reFa e
A A

A
A ° m e m A

A
A

e° p° A °
A

° AA
A

°A A

1/1/95 2/20/95 4/11/95 5/31/95 7/20/95 9/8/95 10/28/95 12/17/95

10600

10500

10400

E 10300

0
U

10200

° 10100

10000

9900

9800

{j

[. ^

^

rn
<

'9 sCl -'A



,

BNW,g3-F,3 page /-v

Ludlum-5 WA82318

High Voltage 2.80

T1350 NBS Calibration Summary

24.90NL 3321 ± 35.4 d/m 1 HEDL-N-3219

24.92„L 3324 ± 35.5 d/m J} page 3

24.90,uL X. 1403.6500 c/m

X. 1406.1750 c/m

XI 1404.9125 c/m ± 12.59 c/m

3321 d/m + 1404.9125 c/m - 2.3638

0.4230 ± 0.907.

24.92pL X. 1379.5000 c/m

R- 1384.2000 c/m

I. 1381.8500 c/m ± 12.31 c/m

3324 d/m + 1381.8500 c/m - 2.4055

'd,t-c - 0.4157 ± 0.89%

R+ - 0.4194 ± 1.27%

Reviewed date 9/z--C- /9/

3-2480
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--BATTELLEdYORTHWEST-

1

ALPHA COUNTER DATA SHEET

AMPLE

__ '^

SUBMITTE^BY

^/ry^1J f̂( /̂ ^/

RY41.lYJy' C

"

COUNTED BY

DATE INT.(MIN.) RECORDER REAOINf.
IOIAL
COUNIS

RE
R
C^

T
RDED

.

COINC.
CORR'N, 9G0 NET R/iTE GEOMETRY

OISINTEGRA-
IIVN 11/IIL

SAMPLE

NUMBER Ig

INST.

NO. T
SCi1LE OFI

N R N/T C B %R-B4C f
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^^ / -- '
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+
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' _ ^ ^nza
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^
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Ludlum-6 Control Chart
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BKW,V^ page

Ludlum-6 WA82319

High Voltage 2.70

T1350 NBS Calibration Summary

24.90NL 3321 ± 35.4 d/m

I

HEDL-N-3219

24.92pL 3324 ± 35.5 d/m page 3

24.90µL R- 1419.8250 c/m

X, 1412.7000 c/m

X. 1416.2625 c/m ± 14.10 c/m

3321 d/m + 1416.2625 c/m = 2.3449

-dy-Cl 0.4265 ± 1.00%

24.92pL R- 1389.7000 c/m

R, 1389.0250 c/m

X. 1389.3625 c/m ± 15.83 c:/m

3324 d/m + 1389.3625 c/m = 2.3925

0.4180 ± 1.14Y.

R> = 0.4222 ± 1.52Y.

Reviewed ^Rv^e ^rra^ date T/Z-S/9/

3-2484
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•,

---
ALPHA COUNTER DATA SHEET

SAMYLE _^

SUBMITTED BY

RE

av ^̂ "' ^ .

'COUNTEO BY .

DATE
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INT.(MIN.) RECOROCR REAOING

lOTAL
C()VNTS

REI:ONUEO
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COINC.
GORR'N. BGD NET RATE GEOMETRY

DISINTEGRA-

TION RATE
-SAMPLE

NUMBER 19 nl̂̂ _

,

NO. T
SCALE OE,
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N R N/T C B %R - BiC %

- -^^ ^
+ 12
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-- --;--- /fL33-
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Ludlum-7 Control Chart
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,. ^ i:",t-0F- R^V.__I

Ludlum-7 WB76764

High Voltage 3.40

T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m ^ HEDL-N-3219

24.92µL 3324 ± 35.5 d/m Page 3

XZ = 3322.5 ± 25.067 d/m

Observed Counts:

X32 = 1319.381 ± 16.5868 c/m

Calculation:

3322.5 ± 25.067 d/m = 1319.381 t 16.5868 c/m = d/c

2.518226 ± 0.036922 = 0.3971 c/d ± 1.47%

^ - /Reviewed date 51Y y-

-

3-2488



LuO7CALJ(LS

Wtllum-7 T-1350 GliDulion Qounta

Sourec Pu-239 T-1350 740-79

10 minuta counts

Date Souree W, Counts cpm

2/24/94 24.9q4- 1 13351 1335.1

1 13349 1334.9

2 13176 1317.6

2 134a2 1344.2

3 13234 1323.4

3 13322 1332.2

4 13498 1349.8

4 13279 1327.9

24.92p1- 1 13019 1301.9

1 13233 1323.3

2 12860 1286.0

2 13056 1305.6

3 12982 1298.2

2/25/94 3 13151 1315.1

4 12964 1296.4

4 13149 1314.9

24.94,1-1 13249 1324.9

1 13328 1332.8

2 13106 1310.6

2 111127 1312.7

3 13150 1315.0

3 12.710 1331.0

4 .19382 1338.2

4 1'-1769 1336.9

24.92y1- 1 19238 1323.8

1 13211 1321.1

2 12833 1283.3

2 1:577 1297.7

3 17905 1340.5

2/28/94 3 111187 1318.7

4 111216 1321.6

4 1ll049 1304.9

avy 32 ^ - 1319.381 _ 16.5868

^ ^Ma d

Page 1

3-248J



4^REV. 1

LUD7CON.XLS

Ludlum-7 Control Chart Counts

10 minute

Date Count
2/10/94 8591

2/10/94 8365

2/10/94 6492

2/11/94 8615

2/11/94 8558

2/11/94 8302

2/14/94 8492

2/14/94 8310

2/14/94 8610

2/15/94 8459

2/15/94 8559

2/15/94 8584

2/16/94 8324

2/16/94 8489

2/17/94 8315

2/17/94 8492

2/17/94 8470

2/18/94 8445

2/18/94 8655

2/18/94 8321

2/22/94 8571

2/23/94 8489

2/24/94 8463

2/25/94 8348

2/28/94 8317

3/1/94 8432

3/2/94 8350

3/3/94 8491

3/4/94 8472

3/7/94 8358

3/8/94 8320

, Avg 31 ^ 8453.516

1 Sigma: z 106.1058

2 Sigma : s 214.4499

3 Sigma : ^ 317.7754

Analyst/date

Page 1

3-2490
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H1
^

Ludlum-7 High Voltage

2/2/94

HV Counts

240 3582

250 4882

260 5971

270 6793

280 7297

290 7857

300 7897

310 8372

320 8328

330 8301

340 8366

350 8445

360 8509

370 8480

380 8900

390 9363

400 11906

Ludlum-7 HV vs Counts 2/2/94
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Ludlum-8 Control Chart

^
GJ

A
e

e ^ e

e °

A ee A A
e e
°IAL^°A° e e e AA A

A
A° A

A

e^ ° ero° ^ee m°
e

e2 e°pe A° °°^e °e e eee A e
A °°e en ° e

° ee e ° e
e° 41e°p^Q °e

eMA

° e e

A e ° A e

1/1/95 2/20/95 4/11/95 5/31/95 7/20/95 9/8/95 10/28/95 12/17/95

13100

13000

12900

12800

12700
0

12600

12500

12400

12300

12200

12100

.^
t. ^

'o

ti

7T

C



NVV-
54273

BNW page _ ^. /I .3,,//s

Ludlum-8 WA94743

High Voltage 3.30

T1350 NBS Calibration Sumrnary

24.90µL 3321 ± 35.4 d/m
I HEDL-N-3219

24.92µL 3324 ± 35.5 d/m Page 3

XZ = 3322.5 ± 25.067 d/m

Observed Counts:

X,6 = 1434.831 c/m ± 21.933 c/m

Calculation:

3322.5 ± 25.067 d/m = 1434.831 c/m ± 21.933 c/m - d/e

2.315603 ± 0.039474 = 0.4319 ZY/c ± 1.70%

o/d

Reviewed 9-9.^ date a^iz/9 3

3-2494



,;:;-^^! :'i:,
-- -- Ludlum-8 Fudlum-9 i:udlum-lOLudlum-7 - -

HV WA94743 WA94745 WA94746 WB76864
180 367 845 304 867
190 1200 1550 1151 1480
200 1789 1950 1747 1912
210 2274 2400 2093 2204
220 2551 2443 2445 2584
230 2675 2600 2622 2637
240 2807 2640 2724 2804
250 2898 2777 2924 2908
260 2838 2778 2860 2991
270 2891 2904 2844 2958
280 2975 2830 2988 3019
290 3003 2794 2931 2979
300 3034 2868 3005 3099
310 3006 2943 2995 3073
320 3070 2955 2892 3071
330 3047 2821 3080 3126
340 2963 2919 3093 3039
350 2965 2865 2982 3277
360 3031 2867 3037 3837
370 3039 2895 3028 4514
380 3045 2875 2958
390 2992 2854 3074
400 2978 2904 3046
410 3107 2989 3099
420 3246 3358 3463
430 3845 4538 4694
440 5123
450
460

/^v-

3-2495
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N
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^

^ATTELLEJYOiOTHWEST-
ALPHA COUNTER DATA SHEET

SAMPLE

sUOMITTED ev

- - - --cooNreo uv
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--J_--

U'
S IL OF^
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Ludlum-8 HV Piateau
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Rw_

- -- ----- - Lndlvm-8 Ludlum-9 lud1um-14Lud1um-7 - -
HV WA94743 VA94745 WA94746 WB76864

180 367 845 304 867
190 1200 1550 1151 1480
200 1789 1950 1747 1912
210 2274 2400 2093 2204
220 2551 2443 2445 2584
230 2675 2600 2622 2637
240 2807 2640 2724 2804
250 2898 2777 2924 2908
260 2838 2778 2860 2991
270 2891 2904 2844 2958
280 2975 2830 2988 3019
290 3003 2794 2931 2979
300 3034 2868 3005 3099
310 3006 2943 2995 3073
320 3070 2955 2892 3071
330 3047 2821 3080 3126
340 2963 2919 3093 3039
350 2965 2865 2982 3277
360 3031 2867 3037 3837
370 3039 2895 3028 4514
380 3045 2875 2958
390 2992 2854 3074
400 2978 2904 3046
410 3107 2989 3099
420 3246 3358 3463
430 3845 4538 4694
440 5123
450
460

qAt

2498
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Ludlum-9 Control Chart
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BNW ,^ 7, 5 page _^2 Se^ /-3

Ludlum-9 WA94745

High Voltage 330

T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m ^ HEDL-N-3219

24.92µL 3324 ± 35.5 d/m Page 3

X2 = 3322.5 ± 25.067 d/m

Observed Counts:

X,6 = 1422.719 c/m ± 15.587 c/rn

Calculation:

3322.5 ± 25.067 d/m = 1422.719 c/m ± 15.587 c/m = 414-

2.335175 ± 0.031065 = 0.4282 t7fc f 1.33% w3 9/93
c/d /i

Reviewed ^-A, i^^ date ad IZf y 3

3 -2G01 -
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---)ATTELLEJYOlITHWESf-
ALPHA COUNTER DATA SHEET i•

SAMALE

SUBMITTED BY

NlMARIaS ^` //^,^ -^ /^^• O ^3.3 ^^ ^̂5^ IA ^(^(Y^/Z/CG'
`/ (l l aJ^ ' I I
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_I
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NT.(MIN,) RECORULNIIEAUING
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^•.,• -,P-„ I^ R_v.l.

--- Ludlum-8 Fudlum-9Ludlum-10Ludlum-7
AV WA94743 WA94745 WA94746 WB76864

180 367 845 304 867
190 1200 1550 1151 1480
200 1789 1950 1747 1912
210 2274 2400 2093 2204
220 2551 2443 2445 2584
230 2675 2600 2622 2637
240 2807 2640 2724 2804
250 2898 2777 2924 2908
260 2838 2778 2860 2991
270 2891 2904 2844 2958
280 2975 2830 2988 3019
290 3003 2794 2931 2979
300 3034 2868 3005 3099
310 3006 2943 2995 3073
320 3070 2955 2892 3071
330 3047 2821 3080 3126
340 2963 2919 3093 3039
350 2965 2865 2982 3277
360 3031 2867 3037 3837
370 3039 2895 3028 4514
380 3045 2875 2958
390 2992 2854 3074
400 2978 2904 3046
410 3107 2989 3099
420 3246 3358 3463
430 3845 4538 4694
440 5123
450
460

3-2504

54273

/C^, i3 9,/ Z5
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LUDLUM 10
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Ludlum-10 Control Chart
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Ludlum-10 WA94746

High Voltage 330

T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m
^^DL-N-3219

24.92µL 3324 ± 35.5 d/m
Page 3

X2 = 3322.5 ± 25.067 d/m

Observed Counts:

X, = 1402.781 c/m ± 16.529 c/m

Calculation:

3322.5 ± 25.067 d/m = 1402.781 c/m ± 16.529 c/m : d/ -

2.368509 ± 0.033139 = 0.4222 N ± 1.40% 3/29434J'

c/d

Reviewed i42 date dtillLl%3

3-250'7
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---IATTELLEJYORTHWEST ALPHA COUNTER DATA SHEET

SAMPLE NLMANVS
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PEV._ /

_Ludlum-8 F.udlum-9A,udlum-lOLudlum-7 -- ----- ...^ -•. -^±=^
RV WA94743 WA94745 WA94746 WB76864

.54273180 367 845 304 867
190 1200 1550 1151 1480 q
200 1789 1950 1747 1912
210 2274 2400 2093 2204
220 2551 2443 2445 2584
230 2675 2600 2622 2637
240 2807 2640 2724 2804
250 2898 2777 2924 2908
260 2838 2778 2860 2991
270 2891 2904 2844 2958
280 2975 2830 2988 3019
290 3003 2794 2931 2979
300 3034 2868 3005 3099
310 3006 2943 2995 3073
320 3070 2955 2892 3071
330 3047 2821 3080 3126
340 2963 2919 3093 3039
350 2965 2865 2982 3277
360 3031 2867 3037 3837
370 3039 2895 3028 4514
380 3045 2875 2956
390 2992 2854 3074
400 2978 2904 3046
410 3107 2989 3099
420 3246 3356 3463
430 3845 4538 4694
440 5123
450
460

32^10
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PROPORTIONAL ALPHA COUNTERS
(PAC)

USED FOR TOTAL ALPHA AND Pu
PAC 1
PAC 2

3-2511
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PAC 1
NOTE: RAW DATA FOR PAC 1, PAC 2
AND G.E.A.S.C. ON SAME SHEETS

3-2512



THIS PAGE IN`tF'NTIUNr,LLY
LEFT BLANK.



P.A.C.-1 Control Chart
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BNY52341 page 5 9 katxe_ L

C -1 YM00579P A f.. . y

High Voltage 2450

T1350 NBS Calibration Summary

24.90NL 3321 ± 35.4 d/m HEDL-N-3219

92pL 3324 ± 35.5 d/m24

^

page 3.

24.90NL X. 1690.8750 c/m

X. 1695.3500 c/m

X. 1693.1125 c/m i : 44.1981 c/m

a
3321 d/m + 1693.1125 c/m - 1.9615 /C-

C^d -als,- 0.5098 ± 2.82%

24.92NL R. 1688.2750 c/m

R. 1690.4000 c/m

X. 1689.3375 c/m ± 35.4788 c/m

3324 d/m + 1689.3375 c/m - 1.9676 d/G

c^ -d{c..- 0.5082 t 1.14Y.

Ra = 0.5090 ± 2.15Y.

dateReviewed is-&^

A-W

L"

1 ^
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i
P.A.C - WM00579
High Voltage 2450
T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m
24.921L 3324 ± 35.5 d/m

24.90µL X4 1690.8750 c/m
Xa 1695.3500 c/m
X8 1693.1125 c/m ± 44.1981 c/m

3321 d/m + 1693.1125 c/m - 1.9615 d/c
c/d - 0.5098 ± 2.82%

24.92µL X4 1688.2750 c/m
X4 1690.4000 c/m
Xa 1689.3375 c/m ± 35.4788 c/m

3324 d/m = 1689.3375 c/m = 1.9676 d/c
c/d = 0.5082 ± 1.14%

XZ = 0.5090 ± 2.15%

Reviewed: LS Kellogg Date: 11/13/90

3-25-15
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Control Charts and Backgrounds

X-Bar 2-Sigma High 2-Slgma Low 3-Sigma High 3-Sigma Low

P.AC.1 1/1/95 275533 276748.162 274317.838 277355.743 273710.257

12/31/95 275533 276748.162 274317.838 277355.743 273710.257

X-Bar

P.AC.2 1/1/95 277339

12/31/95 277339

X-Bar

G.E. A S. C 1/1/95 24004.8

12/31/95 24004.8

2-Sigma High

278521.214

278521.214

2-Sigma High

24299.532

24299.532

2-Sigma Low

276156.786

276156.786

2-Sigma Low

23710.068

23710.068

Page 1

3-Sigma High 3-Sigma Low

279112.321 275565.679

279112.321 275565.679

3-Sigma High 3-Sigma Low

24446.898 23562.702

24446.898 23562.702

3- 2S17
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Control Charts and Backgrounds

P.A.C.-1 P.A.C.-2 G.E. A.S.C.

Date
min.

bkg.

10 min.

count

100 min.

bkg.

10 min.

count

900 min.

bkg.

10 min.

count

1/16/95 0.87 274149 3.75 277050 0.380 24050
1/17/95 0.89 274296 2.86 276627 0.384 24149
1/18/95 0.97 274227 3.02 277120 0.362 23967

1/19/95 1.03 274027 2.43 276537 0.403 24128

1/20/95 0.87 273797 2.57 275850 0.331 24059

1/23/95 0.09 274622 2.27 277079 0.340 23861

1/24/95 0.97 274125 2.27 276828 0.366 24053

1/25/95 0.84 273510 2.30 276365 0.369 23788

1/26/95 0.96 274950 2.47 277065 0.376 23698

1/27/95 0.86 273560 2.40 276613 0.320 24015

1/30/95 0.90 274149 2.40 276102 0.326 24243

1/31/95 1.08 274378 2.78 276286 0.402 23949

2/01/95 0.86 274531 2.95 276686 0.366 23899

2/02/95 1.00 273813 2.26 276983 0.397 24084

2/03/95 0.91 275080 2.07 277649 0.343 23918

2/06/95 0.77 275841 2.26 276671 0.373 24229

2/07/95 0.82 275130 2.20 277630 0.356 23898

2/08/95 0.69 275056 2.50 276456 0.378 24061

2/09/95 0.61 274315 2.46 277130 0.322 24223

2/10/95 0.78 276070 2.41 277802 0.353 23898

2/13/95 0.91 274836 2.59 276958 0.356 23814

2/14/95 0.89 274925 2.39 276796 0.353 24143

2/15/95 0.68 274783 2.27 276683 0.347 24016

2/16/95 0.74 274611 2.71 278132 0.354 24289

2/17/95 1.24 274992 2.94 277076 0.415 24099

2/21/95 0.98 276055 2.69 276952 0.458 24153

2/22/95 0.65 275487 2.61 276237 0.511 24170

2/23/95 0.76 275135 2.41 277297 0.450 23934

2/24/95 0.75 275201 2.65 276681 0.437 24173

2/27/95 1.06 276991 2.93 276561 0.490 24276

2/28/95 0.95 275459 2.29 275938 0.414 24187

3/01/95 0.79 275124 2.05 276978 0.416 24208

3/02/95 1.04 275579 2.74 277381 0.453 24101

3/03/95 0.74 274658 2.50 277291 0.486 24409

3/06/95 1.00 275510 3.20 276952 0.462 23816

3/07/95 0.86 275595 2.80 277352 0.431 23991

3/13/95 0.86 275564 3.31 277686 na na

3/14/95 0.94 275458 2.58 276927 na na

3/15/95 0.85 275516 2.34 276062 0,472 24026

3/16/95 0.95 275429 2.25 276447 0.526 23939

3/20/95 0.87 275165 2.48 277006 0.408 23941

3/27/95 0.84 276125 2.49 276095 na na

3- 2518
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Control Charts and Backgrounds

P.A.C.4 P.A.C.-2 G.E. A.S.C.

Date

min.

bkg.

10 min.

count

100 min.

bkg.

10 min.

count

900 min.

bkg.

10 min.

count

3/29/95 0.93 275710 2.21 275873 0.483 24128

3/30/95 0.76 276233 2.40 276591 0.480 24193

3/31/95 0.83 275182 2.49 276255 0.486 24353

4/03/95 na na na na 0.451 24252

4/04/95 1.14 275554 2.28 276521 0.429 23781

4/05/95 1.18 275795 2.39 277189 0.463 24176

4/06/95 0.12 275268 2.63 276748 0.431 24010

4/07/95 1.02 275782 2.29 277419 0.503 23914

4/10/95 1.02 273800 2.80 276495 0.476 24046

4/11/95 0.93 274974 2.37 277015 0.483 24144

4/12/95 1.14 275205 2.38 277379 0.473 24039

4/13/95 1.13 275547 2.11 276654 0.470 24027

4/14/95 1.08 275332 2.62 277004 0.471 23991

4/17/95 1.17 275445 2.00 276612 0.483 24473

4/18/95 1.18 274303 2.43 276287 0.518 24081

4/19/95 1.25 274663 2.45 276591 0.501 23747

4/20/95 1.09 274950 2.53 275711 0.474 24019

4/21/95 1.06 275560 2.68 276285 0.451 24147

4/24/95 0.96 275809 2.45 277132 0.454 23699

4/25/95 1.12 275578 2.37 277312 HIGHbk 23995

4/26/95 1.15 274838 2.70 276900 0.414 24289

4/27/95 1.04 275723 2.65 276767 0.394 24018

4/28/95 1.03 275437 2.54 276236 0.383 24029

5/01/95 1.24 274791 2.31 275992 0.406 23766

5/02/95 1.18 275104 2.59 276636 0.404 24165

5/03/95 1.19 275498 2.51 277303 0.443 24167

5/04/95 1.04 275567 2.56 276861 0.402 23911

5/05/95 1.17 275220 2.39 276162 0.427 23880

5/08/95 1.08 275752 2.63 276683 0.407 23925

5/09/95 1.13 275122 2.55 276965 0.423 23862

5/10/95 1.25 275726 2.26 276069 0.412 23708

5/11/95 1.14 274332 2.61 277609 0.457 24174

5/12/95 1.11 274941 2.44 276148 0.478 24050

5/15/95 1.26 275907 2.23 276787 0.422 23955

5/16/95 1.14 274958 2.38 276715 0.432 23988

5/17/95 1.33 275783 2.89 275884 0.434 24058

5/18/95 1.16 275006 2.44 276370 0.386 24025

5/19/95 1.31 275432 2.76 275981 0.410 24051

5/22/95 1.14 274907 2.44 276416 0.426 24191

5/23/95 1.23 276383 2.48 277137 0.523 24109

5/24/95 1.14 275732 2.29 276855 0.548 24045

5/25/95 1.19 275171 2.40 276490 0.464 24182

Gleca-^ HSC -%TL 9pq9

3- z5-19
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Control Chans and Backgrounds

P.AC.-1 P.AC.-2 G.E. A.S.C.

Date
min.

bkg.

10 min.

count

100 min.

bkg.

10 min.

count

900 min.

bkg.

10 min.

count
5/26/95 0.99 274944 2.69 275710 0.422 23878
5/30/95 1.48 274519 2.39 278253 0.436 23969
5/31/95 1.10 274958 2.77 277490 0.438 24242

6/01/95 1.12 274691 2.43 277412 0.372 23945
6/02/95 1.09 275315 2.81 276732 0.446 24145
6/05/95 1.23 275551 2.75 276253 0.487 23895

6/06/95 1.03 274788 2.63 276482 0.467 23907
6/07/95 1.21 274689 2.25 276392 0.468 24186
6/08/95 0.93 274799 2.20 276331 0.433 24096
6/09/95 0.97 274915 2.52 276253 0.448 24190
6/09/95 274053 277466 23950
6/12/95 0.82 274839 2.18 276088 0.460 24088
6/13/95 1.09 274757 2.58 276449 0.448 24221
6/14/95 1.05 275413 2.39 276842 0.441 23985
6/15/95 1.08 274882 2.56 276142 0.472 24070
6/16/95 0.85 274335 2.57 276733 0.453 23978
6/19/95 1.17 274605 2.91 276413 0.469 24171
6/20/95 1.05 274526 2.53 277148 0.426 24053
6/21/95 0.78 275331 2.30 276384 0.469 23686
6/22/95 0.65 275551 2.25 277004 0.443 23716
6/23/95 0.82 275148 2.33 276766 0.454 23872
6/26/95 0.96 273509 2.13 272093 0.442 24291
6/27/95 0.75 274729 2.19 276422 0.398 24398

6/28/95 1.52 274926 2.43 267033 0.412 24277

6/29/95 0.77 274864 2.44 275278 0.459 23988

6/30/95 0.70 275933 2.62 276819 0.474 24275

7/05/95 0.67 274594 2.52 276337 0.462 24175

7/06/95 0.84 274530 2.09 275800 0.441 24193

7/07/95 0.81 275410 2.35 275954 0.469 23973
7/10/95 0.78 275412 2.29 277013 0.431 24204
7/11/95 0.84 275108 2.39 277561 0.447 23956

7/12/95 0.94 274489 2.59 276669 0.461 23977

7/13/95 0.85 275168 2.61 277447 0.434 23989

7/14/95 0.91 274470 2.40 276584 0.386 23953

7/17/95 0.89 275387 2.57 275959 0.408 24053

7/18/95 0.97 274689 2.57 276239 0.408 24100

7/19/95 0.87 273814 2.53 275979 0.411 24156

7/20/95 0.95 275169 2.67 276234 0.449 24176

7/21/95 1.02 274639 2.72 276290 0.432 23928

7/24/95 0.84 275622 2.50 276993 0.426 24145

7/25/95 1.03 274465 2.50 276151 0.404 23645

7/26/95 1.08 275642 2.84 276156 0.442 23894

Itz TT^ 91aoi
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Control Chans and Backgrounds

P.A.C.-1 PAC.-2 G.E. A.S.C.

Date
min.

bkg.

10 min.

count

t00 min.

bkg.

10 min.

count

900 min.

bkg.

10 min.

count

7/27/95 0.74 273998 2.54 276496 0.442 23894 1

7/28/95 1.01 274154 2.65 276417 0.442 23894

7/31/95 1.02 274012 2.65 277132 0.442 23894

8/01/95 1.01 275006 2.67 277309 0.442 23894

8/02/95 1.03 275772 2.83 277427 0.442 23894

8/03/95 0.92 275699 2.76 277430 0.442 23894

8/04/95 1.01 275589 2.80 276883 0.442 23894

8/07/95 0.91 275633 2.72 276983 0.442 23894

8/08/95 1.07 275039 2.63 276899 0.442 23894

8/09/95 1.23 274636 2.47 276195 0.442 23894

8/10/95 1.24 274407 2.36 276241 0.442 23894

8/11/95 1.17 274690 2.85 275819 0.442 23894

8/14/95 1.24 274600 2.80 276722 0.442 23894

8/15/95 1.24 274547 3.00 276634 0.442 23894

8/16/95 1.46 274590 2.61 277338 0.442 23894

8/17/95 1.25 275439 2.47 276327 0.442 23894

8/18/95 1.42 274688 2.27 277287 0.442 23894

8/21/95 1.32 274279 2.11 276575 0.442 23894

8/22/95 1.27 274573 2.64 276852 0.442 23894

8/23/95 1.32 275432 2.62 277204 0.442 24151

8/24/95 1.16 275412 2.70 277259 0.426 24099

8/25/95 1.45 275044 2.65 275742 0.391 24121

8/28/95 1.50 275094 2.76 276476 0.389 24154

8/29/95 1.48 275428 2.77 276544 0.466 23913

8/30/95 1.37 275439 2.40 277301 0.424 23949

8/31/95 1.52 275336 2.89 275804 0.543 24480

9/05/95 1.45 275054 2.93 275256 na 24145

9/06/95 0.85 275614 2.13 275522 0.476 24407

9/07/95 0.82 275633 2.49 275766 0.472 24403

9/11/95 0.93 274408 2.69 275693 0.415 24073

9/12/95 0.87 274606 2.39 275922 0.433 23984

9/13/95 0.95 275502 2.36 275733 0.468 24243

9/14/95 0.81 2.32 0.426 24148

9/15/95 0.77 275396 2.53 275734 0.498 24045

9/16/95 0.85 274509 2.73 275701

9/18/95 0.77 274224 2.23 275261 0.467 24269

9/19/95 1.08 275210 2.24 276460 0.468 24209

9/20/95 0.98 274840 2.73 275542 0.463 24154

^o1cc.}iton^^ Tfl. q^x
C^t fo i- IL^FIDi C
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P.A.C.-2 Control Chart
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BNY52341 page (^^

P.A.C.-2 YH00582

High Voltage 2500

T1350 NBS Calibration Summary

24.90NL 3321 t 35.4 d/m HEDL-N-3219

} page 324.92NL 3324 ± 35.5 d/m J

24.90NL X4 1684.2750 c/m

R. 1680.3250 c/m

X. 1682.3000 c/m ± 6.25 c/m

3321 d/m + 1682.3000 c/m - 1.9741 CL/c,

)K- I `cu^- 0.5066 ± 1.13Y.C

X 6 8 000. 1 .4 c/m24.92NL 7

R. 1668.4250 c/m

R, 1673.4125 c/m ? 6.89 c/m

3324 d/m + 1673.4125 c/m - 1.9864

c/d - 0.5034 ± 1.1%

X2 - 0.5050 ± 1.6%

Reviewed date /LY90
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P.A.C.-2 WM00582
High Voltage 2500
T1350 NBS Calibration Summary

24.90µL 3321 ± 35.4 d/m
24.92µL 3324 ± 35.5 d/m

24.90µL X4 1684.2750 c/m
X4 1680.3250 c/m
Xa 1682.3000 c/m ± 6.25 c/m

3321 d/m T 1682.3000 c/m - 1.9741 d/c
c/d - 0.5066 ± 1.13Y,

24.92pL X4 1678.4000 c/m
X4 1668.4250 c/m
Xa 1673.4125 c/m ± 6089 c/m

3324 d/m T 1673.4125 c/m - 1.9864 d/c
c/d - 0.5034 ± 1.1%

XZ - 0.5050 ± 1.6%

Reviewed: LS Kellogg Date: 11/20/90
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QATTELLE-NORTHWEST
RICHUND.WASHINCTON

ALPHA COUNTER DATA SHEET

9AMPLE REMARNS ^ ^/ ^ _^^^

SUBMITTED BY

COUNTED BY

SAMPLE
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PROPORTIONAL BETA COUNTERS
(PBC)

USED FOR TOTAL BETA, SR-90
PBC 1
PBC 2
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P.B.C.-1 Tc-99 Control Chart
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P.B.C.-1 SrY-90 Control Chart
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Control Chart Information

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

P.B.C.-1 Tc-99 34700 5518.05 5587.78 5448.32 5622.65 5413.45

. 35064 5518.05 . 5587.78 5448.32 5622.65 5413.45

X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

P. B. C.-1 SrY-90 1/ 1/95 14575.27 14661.15 14489.4 14704.08 14446.47

12/31/95 14575.27 14661.15 14489.4 14704.08 14446.47

32531



P.B.C.-i Control Chart Counts and Backgrounds

IAts
100 min.

Bkg. StY-80
pr.cqY-

CerrncteO cPm Tc99 ccPm

1/06/95 32.77 137111 14642.52 55893 5556.53

1/09/95 31.59 137112 14646.79 56295 5597.91

1/10/95 31.90 137583 14697.85 55743 5542.40

1/16 95 31.43 137399 14684.46 56169 5585.47

1/17/95 31.51 136604 14600.18 56063 5574.79
1/18/95 31.21 137128 14657.60 55924 5561.19

1/19/95 31.58 136134 14551.68 55340 5502.42

1/20/95 30.80 137000 14646.26 56183 5587.50

1/23/95 31.68 136997 14647.89 56995 5667.82

1/24/95 33.10 137523 14703.71 55783 5545.20

1/25/95 32.23 137586 14712.37 55749 5542.67

1/26/95 31.77 136593 14607.39 55703 5538.53

1/27/95 30.91 137040 14657.19 55905 5559.59

1/30/95 32.37 136789 14631.62 55839 5551.53

1/31/95 32.61 136640 14616.35 55919 5559.29

2/01/95 31.60 137412 14701.18 55355 5503.90

2/02/95 31.40 136560 14610.99 55550 5523.60

2/03/95 31.05 136428 14598.17 55195 5488.45

2/06/95 31.09 137337 14698.53 55268 5485.71

2/07/95 31.77 137028 14665.62 55170 5485.23

2/08/95 30.54 136580 14619.84 55157 5485.16

2/09/95 31.10 136853 14649.50 55386 5507.50

2/10/95 32.62 136521 14613.21 55347 5502.08

2/13/95 31.52 137354 14706.68 55495 5517.98

2/14/95 31.96 137099 14679.81 55587 5526.74

2/15/95 31.50 136238 14588.85 55660 5533.50

2/16/95 32.75 136521 14618.85 56038 5571.05

2/17/95 35.58 136411 14604.97 55650 5529.42

2/21/95 34.50 136621 14632.53 55240 5489.50

2/22/95 35.12 137248 14700.16 55557 5520.58

2/23/95 33.43 136595 14632.82 55206 5487.17

2/24/95 34.65 136795 14653.95 55928 5558.15

2/27/95 33.73 136447 14620.46 55612 5527.47

2/28/95 33.39 136078 14582.15 55423 5508.91

3/01/95 33.81 136540 14632.29 55952 5561.39

3/02/95 34.04 136295 14606.69 55692 5535.16

3/03/95 34.12 136457 14624.97 55448 5510.68

3/06/95 33.55 136762 14661.25 55898 5556.25

3/07/95 34.12 136431 14626.03 55604 5526.28

3/09/95 34.62 135628 14541.11 55713 5536.68

3/13/95 34.94 136209 14607.07 55861 5551.16

3/14/95 33.15 136975 14692.32 55706 5537.45

3/15/95 33.16 135914 14579.19 55505 5517.34

3/16/95 33.40 136582 14651.73 55451 .5511.70

3/20/95 33.58 136394 14635.18 55876 5554.02

3/21/95 34.20 137145 14716.26 56406 5606.40

3/24/95 34.75 136337 14631.65 55664 5531.65
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^^-,`:,4-^1P-I!^17 REV_1

P.B.C.-1 Control Chart Counts and Backgrounds

Data
100 min.

BMy. 8rV-90
Dacay-

Ccrradad cpm Tc-99 ccpm

3/27/95 32.73 136505 14654.79 55462 5513.47

3/29/95 33.42 136065 14608.63 55924 5558.98
3/30/95 33.23 135780 14579.12 55710 5537.77

3/31/95 34.18 136454 14651.61 56108 5576.62
4/03 95 33.16 136511 14661.74 55688 5535.64

4/04/95 34.30 136025 14609.15 55200 5485.70

4/05/95 34.33 136038 14611.49 55885 5554.17

4/06/95 33.73 136030 14612.23 56110 5577.27

4/07/95 34.84 136972 14713.45 56042 5569.36
4/10/95 34.56 136055 14617.89 56033 5568.74
4/11/95 33.42 135857 14598.75 55573 5523.88
4/12/95 35.12 135251 14532.60 55821 5546.98

4/13/95 34.62 136543 14673.29 55605 5525.88

4/14/95 35.81 136470 14665.11 55790 5543.19

4/17/95 34.68 136148 14634.53 55421 5507.42

4/18/95 35.13 136969 14723.49 55488 5513.67

4/19/95 34.74 136724 14698.48 55747 5539.96

4/20/95 34.81 136605 14686.54 55700 5535.19

4/21/95 35.07 135622 14581.27 55574 5522.33
4/24/95 33.83 136758 14707.97 55602 5526.37

4/25/95 35.23 136321 14660.31 55950 5559.77

4/26/95 34.45 136124 14640.88 55557 5521.25

4/27/95 34.75 136197 14649.39 55806 5545.85

4/28/95 33.85 137243 14764.13 55790 5545.15

5/01/95 34.22 135996 14632.15 55796 5545.38

5/02/95 31.91 136257 14663.76 55280 5496.09

5/03/95 33.42 136304 14668.17 55817 5548.28

5/04/95 34.01 136000 14635.70 55724 5538.39

5/05/95 35.10 136044 14640.24 55702 5535.10

5/08/95 35.84 135944 14631.54 55695 5533.66

5/09/95 36.10 135359 14569.09 55753 5539.20

5/10/95 36.82 136026 14641.26 55736 5536.78

5/11/95 45.69 136605 14695.15 55726 5526.91

5 /12/95 41.14 136302 14668.32 55531 5511.96

5/15/95 41.09 136342 14675.60 55909 5549.81

5/16/95 40.54 135815 14620.26 55542 5513.66

5/16/95 31.66 135815 14629.95 55542 5522.54

5/17/95 30.49 135924 14643.85 55892 5558.71

5/18/95 30.13 135340 14582.14 55249 5494.77

5/19/95 29.75 136139 14669.79 55427 5512.95

5/22/95 29.75 135724 14627.87 55917 5561.95

5/23/95 29.76 136251 14685.75 56337 5603.94

5/24/95 30.82 136180 14677.90 55448 5513.98

5/25/95 30.03 135946 14654.45 55690 .5538.97

5/26/95 29.69 135454 14602.82 55985 5568.81

5/27/95 29.93 135655 14625.04 55340 5504.07

5/30/95 30.09 136248 14691.85 55930 5562.91
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: ID GD!,':i^l DF I tJ r RcV.

P.B.C.•1 Control Chart Counts and Backgrounds

DaL
100 min.

8kp. SrY.90
p^Y-

CornotsE epm To-99 apm

5/31/95 32.70 135924 14654.98 55364 5503.70
6/01/95 30.40 136300 14699.07 55624 5532.00
6/02/95 29.85 135961 14663.99 55889 5559.05

6/05/95 29.91 135952 14665.86 55795 5549.59

6/06/95 30.43 136155 14688.21 55821 5551.67
6/07/95 29.07 135423 14611.50 54966 5467.53
6/08/95 30.57 136082 14682.10 55728 5542.23
6/09/95 30.28 135985 14672.90 55421 5511.82
6/09/95 30.28 135793 14652.13 55758 5545.52
6/12/95 29.91 135623 14637.04 55509 5520.99
6/13/95 28.99 135904 14669.40 55190 5490.01
6/14/95 29.97 135817 14659.90 55421 5512.13
6/15/95 30.80 135913 14670.35 55805 5549.70
6/16/95 30.02 136256 14709.27 55501 5520.08
6/19/95 29.95 134704 14544.31 55579 5527.95
6/20/95 29.02 129899 14026.28 53883 5359.28
6/21/95 27.14 133989 14471.89 55430 5515.86

6/22/95 26.90 133990 14473.21 55386 5511.70
6/23/95 26.83 134703 14551.42 55542 5527.37

6/24/95 26.49 134099 14487.36 55455 5519.01

6/26/95 27.26 134309 14511.17 55383 5511.04

6/27/95 27.83 133382 14411.15 55405 5512.67

6/28/95 26.42 132651 14334.47 55771 5550.68

6/29/95 28.73 132797 14348.73 54730 5444.27

6/30/95 25.01 133982 14482.03 55197 5494.69

7/05/95 24.18 133771 14464.84 55707 5546.52

7/06/95 24.32 133577 14444.63 55270 5502.68

7/07/95 26.42 133830 14470.72 55371 5510.68

7/10/95 25.49 134133 14507.42 55246 5499.11

7/11/95 25.79 133974 14490.82 55565 5530.71

7/12/95 25.88 134201 14516.28 55489 5523.02

7/13/95 26.54 134006 14495.39 54860 5459.46

7/14/95 25.37 133669 14461.09 54848 5459.43

7/17/95 25.14 133976 14497.48 53896 .5364.46

7/18/95 25.80 133866 14485.79 54881 5462.30

7/19/95 28.48 132505 14336.27 55125 5484.02

7/20/95 28.89 132944 14384.38 55076 5478.71

7 21/95 26.98 131662 14248.37 55018 5474.82

7/24/95 26.00 134101 14516.80 55203 5494.30

7/25/95 27.20 132672 14361.45 55164 5489.20

7/26/95 28.00 132700 14364.57 54667 5438.70

7/27/95 28.40 132089 14298.79 54757 5447.30

7/28/95 26.74 132444 14340.05 55297 5502.96

7/31/95 27.59 132144 14309.41 55119 _5484.31

8/01/95 27.49 132999 14403.25 55269 5499.41

8/02/95 27.47 133642 14474.01 55067 5479.23

8/03/95 27.41 133774 14489.35 55188 5491.39
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P.B.C.-1 Control Chart Counts and Backgrounds

Dab
100 min.

fikg. SrY-90
DecaY-

Corrected cpm T^99 xpm

8/04/95 27.06 133997 14514.89 55103 5483.24

8/07/95 27.35 133891 14505.94 55189 5491.55

8/08/95 26.13 133728 14490.53 54898 5463.67

8/09/95 27.10 132121 14315.94 54566 5429.50

8/10/95 27.27 132368 14343.52 54716 5444.33

8/11/95 29.30 133297 14443.15 54766 5447.30

8/14/95 27.73 133195 14436.63 54851 5457.37

8/15/95 29.50 133113 14426.75 54253 5395.80

8/16/95

P

29.17 132779 14391.78 54557 5426.53

8 17/95 27.44 133066 14425.79 54606 5433.16

8/18/95 28.41 132705 14386.47 54768 5448.39

8/21/95 28.12 132688 14387.78 54565 5428.38

8/22/95 26.40 133063 14431.35 54577 5431.30

8/23/95 28.03 133078 14432.16 54604 5432.37

8/24/95 26.70 132343 14354.67 54478 5421.10

8/25/95 27.69 132350 14355.30 54189 5391.21

8/28/95 27.74 131405 14255.36 54101 5382.36

8/29/95 27.63 131225 14236.85 53819 5354.27

8/30/95 25.53 132103 14335.53 54044 5378.87

8/31/95 28.30 133298 14463.40 53898 5361.50

9/02/95 27.07 131190 1423740 53910 5363.93

9/05/95 29.59 131770 14300.57 53606 5331.01

9/06/95 28.13 132656 14399.48 53499 5321.77

9/07/95 27.19 132805 14417.66 53797 5352.51

9/11/95 30.18 130283 14143.78 53561 5325.92

9/12/95 44.39 131143 14222.83 54134 5369.01

9/13/95 26.58 133560 14506.19 54095 5382.92

9/14/95 27.08 133535 14503.88 55003 5473.22

9/15/95 27.78 133253 14473.36 54670 5439.22

9/18/95 26.78 132950 14444.35 53660 5339.22

9/19/95 28.41 132547 14399.65 54343 5405.89

9/20/95 27.62 133108 14462.54 54112 5383.58

L

ct^

^Hilb}acd 41^14r

1 low o4S

lo^... c}s .
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1°srY #W-80: I 4S7 , l
90Y Calibration for P.B.L

Volumetric dilution of 90Sr Standard #RS-11-9 [BNW52815 pages 145-146.)
90Sr Standard #RS-11-9 is a gravimetric/volumetric dilution of Isotope products'0Sr
Standard 7090-41ot 186-98-A-3 [BNW52626 pp 49, 50]. Half-life reference: Browne and
Firestone 1985.
W-80 adjusted for revised (Sr+Y)/Sr ratio at equilibrium:

(2.03847 x 105)(2.000255 new ratio/2.0000 used ratio)=2.03872 x 10' D 90Sr+901'/m/ml on 8-1-91.

Assuming 100% 9°Y recovery at ion exchange separation lime:

'Sr + 90Y decay to separation time = 8-1-91 - 7-10-92 = 344 D = 0.94184 Y

(2.03872 x 105)E^2 2851,
841 = 1.99256 x 10' D90Sr+Y/m/ml 7-10-92

gN`N
90Y at separation time (all flasks)

(Sr+Y)/Sr = 2.000255
Sr+Y = 2.000255 Sr Y=2.000255Sr - Sr = 1.000255Sr P"^3
Y/(Sr+Y)=(1.0002555r)/(Sr+1.0002555Sr)=1.000255Sr/2.0002555r = 0.5000637
9°Y (all flasks) at separation for each flask

_(1.99256 x 105 D90Sr+1 /m/ml)( ' S^)(0.50033mL std #W-80)/(10.0m1 flask vol)

= 4985.32277 D9QY/m/ml flask solution at separation

for flask 1: 90Y sep = 7/10/92 09:50:50
plate A counted 7/10/92 13:16:00, mid point = 13:16:00 + 10/2 = 13:21:00

7/10/92 09:50:50 , 13:21:00 = 3:30:10 = 3.50278 H

(4985.32277 D 90Y/m/ml)(E ^n2 ', 27
5(0.99420mL)/2617.78c/m = 1.82298 d/c

plate B counted 7/10/92 14:22:00, mid point = 14:22:00 + 10/2 = 14:27:00
7/10/92 09:50:50 - 14:27:00 = 4:36:10 = 4.60278 H

(498532277 D 90Y/m/ml)(E
n.2 4', 27

)(0.99420mL)/261438c/m = 1.80377 d/c

for flask 2: 90Y sep = 7/10/92 09:49:55
plate A counted 7/10/92 13:27:00, mid point = 13:27:00 + 10/2 = 1332:00

7/10/92 09:49:55 -• 13:32:00 = 3:42:05 = 3.70139 H

(4985.32277 D 901/m/ml)(E (]n2)(364.1
. 1391

)(0.99465mL)/2679.88c/m = 1.77772 d/c

plate B counted 7/10/92 14:11:00, mid point = 14:11:00 + 10/2 = 14:16:00
7/10/92 09:49:55 -+ 14:16:00 = 4:26:05 = 4.43472 H

4 4 47
(4985.32277 D D0Y/m/ml)(E-(

n2) 21
)(0.99465mL)/2656S8c/m = 1.77915 d/c
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for flask 3: 90Y sep = 7/10/92 09:51c40 V, rr pF /^
REV_'_

plate A counted 7/10/92 13:38:00, mid point = 13:38:00 + 10/2 = 13:43:00
7/10/92 09:51:40 - 13:43:00 = 3:51:20 = 3.85556 H

(4985.32277 D 90Y/m/ml)(E:'=.1)(0.994796mL)/2667.98c/m = 1.78294 d/c

plate B counted 7/10/92 14:33:00, mid point = 14:33:00 + 10/2 = 14:38:00
7/10/92 09:51:40 -• 14:38:00 = 4:46:20 = 4.77222 H

(4985.32277 D 90Y/m/ml)(E 1 4'7 222
)(0.994796mL)/2653.48c/m = 1.77500 d/c

for flask 4: 901' sep = 7/10/92 09:52:15
plate A counted 7/10/92 13:49:00, mid point = 13:49:00 + 10/2 = 13:54:00

7/10/92 09:52:15 - 13:54:00 = 4:01:45 = 4.02917 H

(4985.32277 D'°]/m/ml)(E ia2 4' 2 17 )(0.99891mL)/2664.48c/m = 1.78930 d/,c

plate B counted 7/10/92 14:44:00, mid point = 14:44:00 + 10/2 = 14:49:00 ^^^41

t} & l^

7/10/92 09:52:15 -^ 14:49:00 = 4:56:45 = 4.94583 H p tg

E^n2 4
( 4985.32277 D 90Y/m/m1)( )(0.99891mL)/2631.08c/m = 1.79415 d/c

for flask 5: 90Y sep = 7/10/92 09:51:30
plate A counted 7/10/92 14:00:00, mid point = 14:00:00 + 10/2 = 14:05:00

7/10/92 09:51:30 - 14:05:00 = 4:13:30 = 4.22500 H

4985.32277 D90Y m m1
ln2 (42^

( / / )(E o , )(0.99932mL)/2725.58c/m = 1.74621 d/c

plate B counted 7/10/92 14:55:00, mid point = 14:55:00 + 10/2 = 15:00:00
7/10/92 09:51:30 -• 15:00:00 = 5:08:30 = 5.14167 H

(4985.32277 D 9°Y/m/ml)(E in2 141 67 )
= 1.78735 d/c

X,o = 1.78585 d/c

s = 0.01977

.05cc z22R^ "
Analyst/D

/L lL .Q4 4t'+-S (4Z
Cognizant Scientist/Date

90Y Calibration for P.B.C.-1

1.79 d/c , (Rounded to nearest 0.01)
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r-l^ ^ ,hc

Prepare five 90Y solutions separated from 9OSr using the SrY-90 standard #W-80

of BNW54342 p. 34. Load 500µL of standard onto glass column of 300µL Dowex

50, X-8, 200-400 mesh NH4* form. Wash p{gir`t 2-1rnL portions of deionized

. water. &%'w'c ..C
g ^I43

Note time when last drop of wash leaves column (begins decay time for 90Y).

Elute 90Y into 10mL volumetric flask with 4-1mL portions of 0.7M aHIBA, pH

4.6. Note time when last drop leaves column (begins To for 9OSr). Elute 9OSr into

10mL volumetric flask with 3.5mL of 1M aHIBA, pH 5.0. Dilute to 10mL with

deionized water. Mix and plate (duplicates for 90'Y) lml portions onto beta

dishes, dry and count each source on Beta counter.

For more information, see BNW52626 p. 25-28.

0.50033mL aliquot of #W-80 for all five columns.

Plated July 10, 1992
Plate Aliquot 90Y To 9OSr To

1 - 0.99420mL 0950.50 1047.0

2 - 0.99465mL 0949.55 1048.25

3 - 0.994796mL 0951.40 1048.10

4 - 0.99891mL 0952.15 1050.15

5 - 0.99932mL 0951.30 1045.20

B0

`42 ^• ^`^
13q

1^' e
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P.B.C.-2 SrY-90 Control Chart
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P.B.C.-2 Tc-99 Control Chart
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REV&

Control Chart Information

d X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Stgma Low

P.B.C.-2Tc-99 i/'4f^^^^ĝĝ E 4721.83 4805.75 4637.91 4847.71 4595.95

1W3/l4f •O°°" 4721.83 4805.75 4637.91 4847.71 4595.95

/ y< X-Bar 2-Sigma High 2-Sigma Low 3-Sigma High 3-Sigma Low

P.B.C:2 SrY-90 ^4{f347BB- 13337.70 13598.95 13076.44 13729.58 12945.82

i^Af 35684 1333 7.70 13598.95 13076.44 13729.58 12945.82

-11
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C!N ;-CDI t,a; 4 DF I^, R:;^V^

P.B.C.-2 Control Chart Counts and Backgrounds

ab

100 min.

Bk . SrV-90
Odcay-

Corr^chd cpm Tc-% ttpm

1/06/95 30.00 130903 13421.75 47928 4762.80
1/09/95 30.58 130262 13357.92 47970 4766.42
1/10/95 29.42 129600 13291.95 47755 4746.08
1/16/95 29.98 130134 13351.54 47827 4752.72
1/17/95 30.14 130533 13393.29 47758 4745.66
1/18/95 30.38 129931 13332.02 47408 4710.42
1/19/95 29.73 129992 13339.84 47524 4722.67
1/20/95 30.15 130104 13351.81 47723 4742.15
1/23/95 29.00 130115 13356.76 47875 4758.50
1/24/95 29.80 130495 13395.92 48094 4779.60
1/25/95 28.18 129942 13341.57 47379 4709.72
1/26/95 29.20 129547 13300.75 47556 4726.40
1/27/95 29.97 130122 13360.01 47377 4707.73
1/30/95 29.00 130202 13371.88 47588 4729.80
1/31/95 29.36 129410 13290.87 47520 4722.64
2/01/95 29.76 130023 13354.44 47974 4767.64
2/02/95 29.42 129383 13289.78 47370 4707.58
2/03/95 28.99 129576 13310.97 47735 4744.51

2/06/95 29.86 130121 13368.83 47461 4716.24
2/07/95 29.61 129361 13291.70 47374 4707.79
2/08/95 29.62 129097 13265.38 47328 4703.18
2/09/95 29.59 130231 13363.08 47741 4744.51
2/10/95 29.06 130064 13367.31 47628 4733.74

2/13/95 29.30 129522 13313.87 47851 4755.80
2/14/95 29.73 129713 13333.98 47929 4763.17

2/15/95 29.07 129565 13320.29 47536 4724.53
2/16/95 30.23 129448 13307.92 47679 4737.67

2/17/95 32.21 129827 13345.81 47693 4737.09

2/21/95

M

31.68 130078 13375.75 47845 4752.82

2/22/95 30.70 129311 13298.58 47215 4690.80

2/23/95 31.43 130042 13374.06 48042 4772.77

. 2/24/95 31.61 129748 13344.45 47449 4713.29

2/27/95 31.34 129475 13319.21 47524 4721.06

2/28/95 31.59 130001 13374.08 47728 4741.21

3/01/95 31.60 129374 13310.29 47810 4749.40

3/02/95 32.43 129197 13292.05 47560 4723.57

3/03/95 31.78 129081 13281.63 47684 4736.62

3/06/95 31.86 129198 13296.25 47618 4729.94

3/07/95 31.52 129822 13361.86 47243 4692.78

3/09/95 32.66 129711 13350.99 47586 4725.94

3/13/95 33.73 129720 13354.34 47553 4721.57

3/14/95 30.49 129505 13336.37 47713 4740.81

3/15/95 32.70 129375 13321.55 47504 4717.70

3/16/95 31.10 129345 13320.98 47893 .4758.20

3/20/95 31.31 129817 13373.02 47688 4737.49

3/21/95 32.40 129629 73353.36 47625 4730.10

3/24/95 32.93 130138 13408.03 47345 4701.57
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P.B.C.-2 Control Chart Counts and Backgrounds

Dete
100 min.

Bkg. SrV-90
DecaY-

Corncfed epm Tc-99 copm

3/27/95 32.97 129525 13347.41 47446 4711.63
3/29/95 31.13 128968 13293.42 47985 4767.37

3/30/95 31.42 129072 13304.74 47577 4726.28

3/31/95 31.76 129625 13362.41 47389 4707.14
4/03/95 30.57 129374 13340.35 47737 4743.13

4/04/95 31.02 129829 13387.79 47757 4744.68
4/05/95 31.01 129941 13400.26 47449 4713.89

4/06/95 31.31 129882 13394.74 47772 4745.89

4/07/95 33.66 129389 13342.22 47823 4748.64

4/10/95 33.92 129744 13381.30 47480 4714.08

4/11/95 33.06 128878 13293.52 47406 4707.54

4/12/95 33.65 129361 13343.73 47692 4735.55

4/13/95 32.42 129567 13367.19 47814 4748.98

4/14/95 33.79 129486 13358.28 47771 4743.31

4/17/95 33.23 129269 13339.05 47724 4739.17

4/18/95 33.34 129532 13367.03 47974 4764.06

4/19/95 33.59 128700 13281.57 47864 4752.81

4/20/95 33.24 129255 13340.23 47723 4739.06

4/21/95 33.78 129650 13381.43 47710 4737.22

4/24/95 33.95 129457 13363,92 48309 4796.95

4/25/95 33.99 129628 13382.46 47503 4716.31

4/26/95 33.30 129823 13404.25 47452 4711.90

4/27/95 32.48 129464 13368.81 47427 4710.22

4/28/95 33.40 129526 13375.16 47773 4743.90

5/01/95 33.19 128734 13296,01 47705 4737.31

5/02/95 33.52 129826 13409.63 47658 4732.28

5/03/95 33.35 129025 13327,74 47462 4712.85

5/04/95 33.62 129316 13358,48 47657 4732.08

5/05/95 33.36 128858 13312.19 47725 4739.14

5/08/95 34.12 129389 13369.05 47888 4754.68

5/09/95 34.89 128563 13283.55 47856 4750.71

5/10/95 35.12 129744 13406.55 47938 4758.68

5/11/95 39.36 129276 13354.55 47603 4720.94

5/12/95 35.35 128603 13289.85 47998 4764.45

5/15/95 35.87 128778 13310.08 47625 4726.63

5/16/95 34.92 129019 13336.92 47877 4752.78

5/16/95 28.70 129019 13343.37 47877 4759.00

5/17/95 28.81 128747 13315.94 47506 4721.79

5/18/95 29.61 128156 13254.72 47711 4741.49

5/19/95 28.85 129032 13347.20 47673 4738.45

5/22/95 28.14 129507 13399.83 47848 4756.66

5/23/95 29.79 129241 13371.42 47455 4715.71

5/24/95 30.06 128771 13323.28 47325 4702.44

5/25/95 28.56 129200 13370.21 47580 4729.44

5/26/95 29.08 128825 13331.65 47636 4734.52

5/27/95 29.80 129300 13381.06 47679 4738.10

5/30/95 28.90 128521 13303.82 47833 4754.40
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P.B.C.-2 Control Chart Counts and Backgrounds

1L1e
100 min.

Bkg. SrY-90
DeuY-

Cornnad cpm Tc-DD ocpm

5/31/95 28.43 128806 13334.75 47707 4742.27
6/01/95 29.17 128747 13328.74 47755 4746.33

6/02/95 28.91 129122 13368.80 47762 4747.29

6/05/95 29.90 129718 13432.28 47944 4764.50

6/06/95 30.36 128640 13320.80 47665 4736.14

6/07/95 30.13 129665 13428.31 48002 4770.07

6/08/95 30.14 129502 13412.26 47261 4695.96

6/09/95 28.65 129153 13378.46 47645 4735.85

6/09/95 28.65 128961 13358.53 47714 4742.75

6/12/95 29.04 128985 13363.26 47772 4748.16

6/13/95 29.54 128552 13318.66 47604 4730.86

6/14/95 28.84 128747 13340.51 47388 4709.96
6/15/95 29.45 129123 13379.81 47723 4742.85

6/16/95 29.25 128840 13351.51 47432 4709.96

6/19/95 29.20 127817 13247.93 47326 4742.85

6/20/95 30.61 119789 12413.29 44699 4713.95

6/21/95 27.50 127093 13176.22 45776 4703.40

6/22/95 29.21 128098 13279.73 46890 4439.29

6/23/95 28.17 128580 13331.78 47218 4550.10

6/24/95 28.73 127992 13270.97 47467 4659.79

6/26/95 29.43 127891 13261.50 46601 4693.63

6/27/95 28.16 128003 13275.33 47068 4717.97

6/28/95 28.03 127983 13274.26 47208 4630.67

6/29/95 27.70 118875 12328.67 42899 4678.64

6/30/95 29.00 118418 12280.62 43138 4692.77

7/05/95 27.28 119027 12349.80 43519 4262.20

7/06/95 27.02 118832 12330.60 43886 4284.80

7/07/95 27.93 118911 12338.68 43610 4324.62

7/10/95 27.98 118699 12319.02 43541 4361.58

7/11/95 26.67 118943 12346.58 42688 4333.07

7/12/95 28.56 118391 12287.99 43443 4326.12

7/13/95 27.05 118799 12332.83 42772 4242.13

7/14/95 27.62 118654 12317.96 43073 4315.74

7/17/95 27.76 128774 13373.51 46821 4250.15

7/18/95 27.19 129358 13435.77 47311 4279.68

7 / 19/95 26.63 128459 13343.66 47175 4654.34

7/20/95 28.01 129017 13401.19 47080 4703.91

7/21/95 28.40 128933 13392.92 47395 4690.87

7/24/95 26.20 129136 13419.00 47383 4679.99

7/25/95 27.95 128819 13385.05 47167 4711.10

7/26/95 28.97 128453 13346.76 47666 4712.10

7/27/95 28.77 128633 13366.59 47135 4688.75

7/28/95 28.41 128828 13388.16 47231 4737.63

7/31/95 28.46 127872 13291.17 47150 4684.73

8/01/95 27.87 128912 13401.01 47498 4694.69

8/02/95 28^.04 129014 13412.34 47554 4686.54

8/03/95 27.83 129054 13417.61 47641 4721.93

' Iowc+S - Tl-1.

l a.. cF s , ae.t- oX
/^Gi {•iv^1 Hi tCL tKtN

r ^(^L4r
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P.B.C:2 Control Chart Counts and Backgrounds

t>atb
100 min.

Bkg. SrV-W
peoaY-

('qrrecbd epm Tc-99 ccpm

8/04/95 28.42 129142 13427.05 47490 4727.36

8/07/95 28.65 129098 13424.88 47599 4736.27

8/08/95 28.58 128983 13413.85 47595 4720.58

8/09/95 27.70 129147 13432.75 46677 4731.25

8/10/95 28.08 128187 13333.17 46446 4730.92

8/11/95 28.91 128162 13330.58 46946 4640.00

8/14/95 28.04 128460 13365.19 46926 4616.52

8/15/95 29.26 128261 13344.05 46590 4665.69

8/16/95 29.67 129239 13446.49 46654 4664.56

8/17/95 28.59 128425 13363.61 46812 4629.74

8/18/95 28.49 129158 13441.05 46913 4635.73

8/21/95 28.12 132688 13812.33 46840 4652.61

8/22/95 27.94 128714 13398.85 46799 4662.81

8/23/95 28.45 129205 13450.43 46803 4655.88

8/24/95 27.74 128671 13396.34 46462 4651.96

8/25/95 28.07 128220 13349.82 46235 4651.85

8/28/95 28.02 128461 13377.66 46089 4618.46

8/29/95 26.79 128653 13399.67 46324 4595.43

8/30/95 28.29 128611 13394.80 46354 4580.88

8/31/95 29.70 128320 13363.84 46541 4605.61

9/02/95 27.12 128571 13394.50 46499 4607.11

9/05/95 28.60 128629 13401.66 46454 4624.40

9/06/95 27.45 128589 13399.57 46398 4622.78

9/07/95 27.63 128612 13402.66 46466 4616.80

9/11/95 27.78 128490 13393.30 46375 4612.35

9/13/95 28.01 128589 13405.17 46485. 4618.97

9/14/95 27.85 128723 13420.22 46484 4609.72

9/15/95 29.12 128259 13371.29 46965 4620.49

9/16/95 31.90 128428 13386.93 46991 4620.55

9/18/95 28.01 128310 13380.43 46313 4667.38

9/19/95 28.35 128402 13390.57 46078 4667.20

9/20/95 27.95 128260 13377.03 46152 4603.29
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90SrY #W-80:
N-7 , rSCV_/

90Y Calibration for P.
, . • i^'^^i v^i:^^l^'Df-

Volumetric dilution of90Sr Standard #RS-11-9 [BNW52815 pages 145-146.]
'°Sr Standard #RS-11-9 is a gravimetric/volumetric dilution of Isotope products 'Sr
Standard 7090-4 lot 186-98-A-3 [BNW52626 pp 49, 50]. Half-life reference: Browne and
Firestone 1985.
W-80 adjusted for revised (Sr+Y)/Sr ratio at equilibrium:

(2.03847 x 10')(2.000255 new ratio/2.0000 used ratio)=2.03872 x ld D 90Sr+90Y/m/ml on 8-1-91.

Assuming 100%901' recovery at ion excbange separation time:

'Sr + 9oY decay to separation time = 8-1-91 - 7-10-92 = 344 D = 0.94184 Y

(2.03872 x 103)E(1^ 28SYS41 = 1.99256 x lOs D90Sr+90]'/m/ml 7-10-92

8N^2
901' at separation time (all flasks) t'j`Z+34 DS I^

(Sr+Y)/Sr = 2.000255 f, 154
Sr+Y = 2.000255 Sr Y=2.000255Sr - Sr = 1.000255Sr
Y/(Sr+Y)=(1.000255Sr)/(Sr+1.0002555Sr)=1.000255Sr/2.000255Sr = 05000637
901' (all flasks) at separation for each flask

= (1.99256 x 10' D90Sr+90Y/m/ml)( 57)(0.50033mL std #W-80)/(10.Om] flask vol)

= 4985.32277 D 90Y/m/ml flask solution at separation

for flask 1: 90Y sep = 7/10/92 09:50:50
plate A counted 7/10/92 14:13:00, mid point = 14:13:00 + 10/2 = 14:18:00

7/10/92 09:50:50 -> 14:18:00 = 4:27:10 = 4.45278 H

4985.32277 D90Y/ ^m/ml)(E 1^ 4 4 7
( 04.1 )(0.99420mL)/2585.14c/m = 1.82714 d/c

plate B counted 7/10/92 15:07:00, mid point = 15:07:00 + 10/2 = 15:12:00
7/10/92 09:50:50 -• 15:12:00 = 5:21:10 = 5.35278 H

(498532277 D 90Y/m/ml)(E (la2^3)(0.99420mL)/2569.34c/m = 1.82057 d/c

for flask 2: 90I' sep = 7/10/92 09:49:55
plate A counted 7/10/92 14:24:00, mid point = 14:24:00 + 10/2 = 14:29:00

7/10/92 09:49:55 - 14:29:00 = 4:39:05 = 4.65139 H

(4985.32277 D 90Y/m/ml)(E-(I^)(0.99465mL)/2596.74c/m = 1.81590 d/c

plate B counted 7/10/92 15:17:30, mid point = 15:17:30 + 10/2 = 15:22:30
7/10/92 09:49:55 -• 15:22:30 = 5:32:35 = 5.54306 H

(498532277 D 90Y/m/ml)(E (
n2, (5.i43061

)(0.99465mL)/2592.74c/m = 1.80125 d/c
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for flask 3: 90Y sep = 7/10/92 09:51:40
plate A counted 7/10/92 14:35:00, mid point = 14:35:00 + 10/2 = 14:40:00

7/10/92 09:51:40 - 14:40:00 = 4:48:20 = 4.80556 H

(4985.32277 D9°Y/m/ml)(E
n2 4

64.1 )(0.994796mL)/2605.14c/m = 1.80729 d/c

plate B counted 7/10/92 15:28:00, mid pbint = 15:28:00 + 10/2 = 15:33:00
7/10/92 09:51:40 - 15:33:00 = 5:41:20 = 5.68889 H

(4985.32277 D 901'/m/m1)(E11
n21(

)(0.994796mL)/2605.64c/m = 1.78977 d/c

for flask 4: 90Y sep = 7/10/92 09:52:15 B,`Vv2
plate A counted 7/10/92 14:46:00, mid point = 14:46:00 + 10/2 = 14:51:00 Yj2+3 ^ Q o^ ^

7/10/92 09:52:15 - 14:51:00 = 4:58:45 = 4.97917 H 4.13^

(4985.32277 D B0Y/m/m1)(E
4', 7

7)(0.99891mL)/2607.34c/m = 1.80983 d/c

plate B counted 7/10/92 15:39:00, mid point = 15:39:00 + 10/2 = 15:44:00
7/10/92 09:52:15 -+ 15:44:00 = 5:51:45 = 5.86250 H

(4985.32277 D90Y/m/ml)(E 1n2 ' )(0.99891mL)/2628.84c/m = 1.77797 d/c

for flask 5: 901' sep = 7/10/92 09:51:30
plate A counted 7/10/92 14:56:30, mid point = 14:56:30 + 10/2 = 15:01:30

7/10/92 09:51:30 - 15:01:30 = 5:10:00 = 5.16667 H

(4985.32277 D90Y/m/ml)(E 1 2 5 1
7)(0.99932mL)/2663.64c/m = 1.76872 d/c

plate B counted 7/10/92 15:49:30, mid point = 15:49:30 + 10/2 = 15:54:30
7/10/92 09:51:30 -i 15:54:30 = 6:03:00 = 6.05000 H

(4985.32277 D90Y/m/ml)(E-
(ln2l_(66^..OS^ppp1

)(0.99932mL)/2622.34c/m = 1.77949 d/c

?C,a = 1.79979 d/c

s = 0.01987

jzotz 144^
Analyst/Da

/L K. h/L.Ll, 4^s5 4

Cognizant Scientist/Date

90Y Calibration for P.B.C.-2

1.80 d/c (Rounded to nearest 0.01)
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET

SAMPLE

SUBMITTED BY

EMARN9 nO 1 ^ /^^ ^ ^ • ^ ^ -

l y

COUNTEU BY

SAMPLE DATE SHELF ABBBR. INT,(MIN
RECORDER

READING

TOTAL

C OVNTS

RECONUED

RATE

COINC.

CORR'N BGD NET qATE
NOlYALINMf

TL
NORMALIZED

RATE

NUMBER
It

TIME NO, NO.
MG/C My T

SCALE OF
N R=Ij/T C B X'R-B{C N.V. COUNTl/MIN.

/
4

i

+
+

a^o/9(0

-

9^

+
+
+

14
+

1-5 * a ^,tzZ
+
+

3a / 3 + 4 s
' ^35

+
+

' -vL5-5^5 .^z
+
+

+

+
+

<>
i
^

s

0

x
m

Y^'
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P.B.C.-2 High Voltage vs Counts

101.00

100.00

99.00
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9 2.00
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P.B.C.-2 High Voltage vs Counts
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^
0
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^ 135.C
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET

SAMPLE

SU9MITTED BY

REMARK9^^^^^ ^(`Cy

C'

COUNTEO BY

SAMPLE DATE INST. SHELF ABSBR. INT.(MIN
RECORDER

REAOING

TOTAL

COVNT S

RECORDED

RATE

OOINC.

CORR'H BGO NET RATE
XOSMALIIINGM

ALL
NORMALIZED

RATE

NUMBER IS
TIME NO. NO.

G/C M1M T

SCALE OF
N R=N/T C B %=R-B{C N.F, COUNTB/MIN.
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a +
+
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t
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+ qs.?679
^

+ ^

2 ZO +
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SAMPLE

SUlMITTEUlY

REMARrcSQ^^^

COUNTED DY

SAMPLE DATE INST. lHEIF AD9qR.^ INT.(MIN
RECOqDEO

) qEADING

TOTAL

CO NN T S

RECORDED

RAT E

COINC,

CORR-N DGD NET RATE
MDII ALIIIXi

RATE

NORMALIZED

RATE

NUMBER a, TIME NO. NO, y
MG^GM T

SOALE OF

N q>N/T C B %=q-B{C N,F, COUNTS/MIN.
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ANALI?ICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET

SAMPLE REMARNB

SUBMITTED BY

COUNTED BY 3 3
6AMPLE OATE INBT, BHEIF AB9OR, NT.(MIN

RECORDER
q EAD INO

TOTAL
COUNTS

RECONUED
RATE

COINC,
CORR•N BGD NET RATE

MOIIM LIIIMC
RATE

NORMAU2ED
RATE

NUMBER IE Q9 TIME NO. NO.
M^MI T

SCALE OF

N R N/T C B XJi-B{O N.F. COUNTB/MIN,
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ANALVTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET
9AMPLE (/0

SUBMITTED BV

nEMAnHS 9O /̂ JJ' A J

x/oTrad8'S^"/D ./^^,^

COUNiEO BV

9AMPLE DATE IN9T SHELF ABSBR, INT,(M.Irv) RECORDER
RE AOING COUNTSS

i
ECnOARTOEEO INCCO

CORRrv
OGO NET RATE ^R;TEIN4 NORATEIZEO

NUM9EN Igo'

^

TIME
NO NO. MG^M) T

SCALE OFI
N R= N/T C B %=R-B+C F. COUNTS/MIH,
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+ S3 ./

0
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-5 11.0 +

S3

/ 01 1.03
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a ^
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+
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S
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET

SAMPLE

- •if

REMARR3^

J-LSTu/J .^^.LLL[!!L'__YYY^Y"'III'INNV^{/{n ^F^_S TS^I It

SUBMITTED BY L

COUNTED BY

K,K

BAMPLE DATE 9T. BNELF AB9BR. INT.(MIN)
RECORDER
READING

TOTAL
CO UNTS

RECORDED
R ATE

C.C INO
CORR-N BGD NET RATE

MOXM.LIZIXf
RATE

NORMALIZED
RATE

NUMBER IE / .J TIME NO. NO. Z
MG/CM T

SCALE OF
N R-N/T C B XJi-B{C N.F, COUNTS/MIN.

re t
-
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. ^^^ rl^V. ^

CERTIFIED COPY: Standards Laboratory Radiochemical

Printed By: R.G. SWOBODA

Signature: ^^r.4-e+4^
Printing Date: O t 2, 95

Rec 118
Initiated 08-11-95

. . : Entered by R.G. Swoboda

Gamma Source Preparations
for

Initial Efficiency Calibration

Dilutions of Vendor Supplied (Amersham QCY.48) Mixed-Gamma Calibration sources were prepared in a
number of various geometries for initial calibration and/or calibration verification of several 325 Bldg.
gamma detectors.

Preparation work for the gamma efficiency calibrations was initiated with the receipt of the standard
material on 5-3-95. The last source was prepared on 8-11-95.

Work Plan Descriotion .

-Two QCY.48 Mixed-Gamma Sources received from Amersham on 5-2-95 were assigned sequential

Certificate #'s RS-126 and RS-127. which are specific to Amersham Solution Source Numbers R5/130/51

and R5/130/50 respectively. The certificates for the two OCY.48 standards used for source preparation of

several gamma geometries are photoswnned into this document (see below).

. - Projections for proper aliquot sizes were planned based on estimated counting efficiencies. The

GEASOURC.XLS spreadsheet was used to transcribe and document the requirements for proper aliquots

to use of the QCY.48 source. The efficiency sources were required to be prepared at an activity level

which would provide a minimum of 10,000 counts at each energy line when counted for a nomina130 min

... . . to 1 hr count.

- Aliquots of these sources were directly added to each preparation with accurate weights taken and

recorded (if at all possible) to insure the integriry of each preparation. This information was transferred to

the preparation spreadsheet as each geometry was initiated. - see the following GEAPREP.XLS

- Using the certificate information from the QCY.48 sources and the specific aliquot vol/wt. information from

the prepared gamma standards, Efficiency File data was uploaded into the Canberra GENIE Gamma

Efficiency Library for each source that was prepared at a different aliquot size. Thus, each geometry source

was cross-referenced to a unique Certificate File. Examples of two Cert. Files are included in this

document following the prepsheet information. The only information that would appear different for

subsequent certificate files would be the extension on the Standard 10 which changes to depict a different

aliquot size (Quantity).

-The Canberra GENIE system automatically calibrates the detector for the particular geometry and

generates a 'best fit- efficiency curve for each geometry based on one or more counts. The Calibration File

for each source deady identifies the source description and the Certificate File used to generate the

efficiency curve. These data files are stored on the Gamma counting systen with backup files located in the

initial and continuing calibration records for each detector. The actual calibrations are continuing as time

permits with those geometries used most often taking precident over seldom used geometries.

Page I of 7 pages
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CJHC-CD-ba:M-DF- lq^,, IiEV_ i

Prepsheet for aCY.46 (RS-126 and RS-127 Standards)
at specific geometries.

QCYPREP.XLS
GEA standards-Prepared from Amersham QCY.48 Sources - Ref Date 5-1-95

Density of l2CY.48 Standard in g/mL - 1.073
Actuzl measured d<nsity of 4 M HCI - 1.0393

Measured Calculated Bias
Date Prepared Standard Vol (ml) Mass wt of Expected mcasJcalc.
for Counting Source description used of Std standard (g) Weigbt (g)
Rm.

5-15-95 point sources (pill vial) RS-126 0.25 0.26769 0.26404 0.0138
5-15-95 2-mL in glass LSC vial RS-126 0.25 0.26701 0.26404 0.0113
5-15-95 5-ntL in glass LSC vial RS-126 0.25 0.2677 0.26404 0.0139
5-15-95 10-mL in glass LSC vial RS-126 0.25 0.26767 0.26404 0.0137
5-15-95 50-mL in 4 oz PC jar (PSJ) RS-126 0.25 0.26314 0.26404 -0.0034
5-15-95 100-rnL poly bottle RS-126 0.25 0.26745 0.26404 0.0129

5-15-95 1000-mL marinelli beaker RS-126a 0.5 not possible 0.31965
5-15-95 1 00-mL water in 4oz PC jar RS-126a 0.5 0.5228 0.51965 0.0061
5-15-95 100 tnL in 8oa PC jar RS-126a 0.5 0.5131 0.51965 -0.0126
5-15-95 500 rnL in 8oz PC Jar RS-126a 0.5 0.5119 0.51965 -0.0149

Additional Sources Prepared as Requested by Richard Ratner

8-10-95 10-rnL in glass LSC vial RS-126b 1.5 1.56633 1.55895 0.0047
8-11-95 2-rnL in glass LSC vial RS-127a 1.5 1.53612 1.55895 -0.0146

Opted to use the densirv of 4 M HCI for Bias Calc.

A bias greater than 2%(+1- 0.02) between the actual measured weight and the expected wcight based on the measured
density of 4 M HCI was considered unacceptable and a repreparation of the geometry source was made.

Page 6 of 7 pages
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^'JHGDD 4:'M DP L^^ REVJ

Certificate Files for RS-126b and RS-127a as they appear in the Canberra GENIE Gamma Ubrary

0G200:(9ARM.EFFIRS-126-B.CER;1
2-OCT-1995 11:22

Tttl. ; DCT.6e Aorsh.s, stan0ar0 0.!/130/SI RS-126
Ouant[tl 1 6 a) OaAsst. : 1-IMT-1l95 12:00:00.

Nuc11A. R.1f En. ryf
Bsu. Llf. (S.Y) 141s 1 Err S A6n CAVIMIT7
M-211 632.70T 59.5 1092. 0.70 35.1 Yes
C6-109 1.27Y Y.0 620. 1.20 5.6 Its
Co-51 271.770 122.1 561. 0.57 813 Yes
C.-139 13e.000 165.9 679. 0.60 81.0 Ta
n-203 47.000 279.2 1916. 0.77 10.0 Yes

-113 113.090 391.7 2015. 1.47 64.0 Yes
Sr-BS 61.440 514.0 3769. 0.63 99.5 Yes
C5-131 20.001 661.1 2339. 0.70 65.2 1.s
T-BS 106.61D B98.1 5981. 1.23 92.7 Tss
Co-60 5.21Y 1173.2 3311. 0.20 99.9 Y.s
Co-60 5.21Y 1132.5 3313. 0.20 100.0 Ya
Y-Ba 106.610 1136.1 6346. 1.23 99.3 Yes

2-OCT-1995 11:22

T1tle : OCY.M Anershu standard R5/130/50 RS-127 FOR TMCK OCTECTOA
Quantity : I.S Assay date : I-MY-199S 14:00:00.

Auc11Ee Half Cn.ry!
aane L41e (teY( Rate f Err S AOn CAL/IXITT
M-2/1 132.70Y 59.5 1092. 0.70 35.7 Yes
Cd-109 1.27Y 08.0 620. 1.20 3.6 Yes
Co-51 271.770 122.1 561. 0.57 15.5 Yes
Ce-139 138.000 166.9 679. 0.50 91.0 Tss

Sn-I13 115.09D 391.1 2015. 1.41 64.0 Yes
Sr-BS 61.BIU S14.0 3769. 0.63 99.3 Yes
Cs-137 30.001 661.1 2339, 0.10 BS.2 Yes
T-OB 106.610 098.1 59BB. 1.23 92.7 Yes
Co-60 S.27Y 1173.2 3311. 0.20 99.9 Yes
Co-60 5.271 1332.5 3313. 0.20 100.0 Yes
1-06 106.61D 1536.1 6346. 1.23 99.3 Yes

Page 7 o17 pages
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FdHC-C:)•bYM-U'r-1 S, Rc1r.

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:06:24

Configuration : MCAO:[USER]GSI
Analyses by : SCRCAL V1.1
Detector Name : G Energy Calib Time: 10-JUL-1995 08:56:39
Efficiency type : Empirical Effncy Calib Time: 9-AUG-1995 16:41:15
Detector Geometry: P0-4PC-100ML-W Shelf : 0

Energy Calibration Report

Energy - 0.3639 + 0.3753*Chan nel + 0.0000E+00*(C hannel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference

1 158.07 59.50 59.68 -0.184
2 233.97 88.00 88.17 -0.166
3 324.57 122.10 122.17 -0.065
4 441.27 165.90 165.96 -0.059
5 743.09 279.20 279.22 -0.020
6 1042.56 391.70 391.60 0.097
7 1368.37 514.00 513.87 0.129
8 1761.68 661.70 661.46 0.236
9 2391.66 898.10 897.88 0.223

10 3125.06 1173.20 1173.10 0.101
11 3549.87 1332.50 1332.51 -0.013
12 4892.55 1836.10 1836.38 -0.280

FWHM Cali bration Report

FWHM = 0.5296 + 5. 1664E-02*(Energy**1 /2)

True Computed
Nbr Energy FWHM FWHM Difference

1 59.50 1.06 0.93 0.136
2 88.00 1.10 1.01. 0.083
3 122.10 1.13 1.10 0.031
4 165.90 1.19 1.20 -0.002
5 279.20 1.29 1.39 -0.105
6 391.70 1.50 1.55 -0.055
7 514.00 1.59 1.70 -0.110
8 661.70 1.74 1.86 -0.123
9 898.10 2.02 2.08 -0.060

10 1173.20 2.38 2.30 0.086
11 1332.50 2.40 2.42 -0.015
12 1836.10 2.88 2.74 0.135

Approved by: T-^ Approval Date: Jo/

G^^Sy 4 r-c^Ftre\

jsl Io cc,l ^brrjion
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VMS Calibration Report V1.5 Generated 2-OCT-1995 11:11:51

Configuration : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLW_M.CNF;1
Analyses by : CALIBRATE V1.7,PEAK V16.5 -
Detector Name : G Energy Calib Time: 10-JUL-1995 08:56:39
Efficiency type : Empirical Effncy Calib Time: 7-AUG-1995 15:13:59
Detector Geometry: P0-GSV-IOML-W Shelf : 0

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x-1n(a1/energy)

al a2 a3 a as a6 a7
947. 8 -3. 812 0.9890 -3.0955E-02 - 0.1698 0.1510 -4.3621E-02

Av erage D eviation - 1. 57 % Reduced Chi-Square - 4.20

Energy Measured Efficiency Computed Diff/
Nbr (keV) Efficiency Error Efficiency / Error % Diff

1 59.54 4.42E-02 2.24E-04 4.36E-02 2.84 1.44
2 88.03 8.70E-02 5.06E-04 9.03E-02 - 6.51 -3.79
3 122.06 1.03E-01 4.80E-04 1.01E-01 3.18 1.48
4 165.85 9.45E-02 4.70E-04 9.17E-02 6.01 2.99
5 279.19 6.45E-02 3.90E-04 6.45E-02 0.15 0.09
6 391.69 4.89E-02 2.77E-04 4.92E-02 - 1.29 -0.73
7 514.00 3.88E-02 1.58E-04 3.92E-02 - 2.03 -0.83
8 661.66 3.23E-02 1.11E-04 3.12E-02 9.76 3.35
9 898.07 2.26E-02 1.06E-04 2.33E-02 - 6.95 -3.28

10 1173.24 1.80E-02 5.06E-05 1.79E-02 1.14 0.32
11 1332.50 1.60E-02 4.60E-05 1.59E-02 2.55 0.73
12 1836.08 1.25E-02 6.06E-05 1.23E-02 2.70 1.31

Approved by: "uyN^ pproval Date: Lc/ ^J ^j-
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VMS Calibration Report V1.5 Generated 2-OCT-1995 11:12:52

Configuration : DKA200:^USER.SCUSR.EFF]EFF G3GSV2MLW M.CNF;1
Analyses by : CALIBRATE V1.7,PEAK V16.5 - -
Detector Name : G Energy Calib Time: 10-JUL-1995 08:56:39
Efficiency type : Empirical Effncy Calib Time: 2-AUG-1995 17:02:20
Detector Geometry: P3-GSV-2ML-W Shelf : 3

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5) x-ln(al/energy),

al a2 a3 a4 as a6 a7
947.8 -5.469 0.7929 -2.0840E-02 4.4022E-02 - 2.7428E-03 - 1.2491E-02

Average De viation - 1.55 % Reduced Chi-Square = 3.08

Energ
^

Measured Efficiency Computed Diff/
Nbr (keV) Efficiency Error Efficiency /Error % Diff

1 59.54 9.18E-03 4.63E-05 9.19E-03 - 0.20 -0.10
2 88.03 1.55E-02 9.86E-05 1.58E-02 - 3.25 -2.06
3 122.06 1.74E-02 9.65E-05 1.74E-02 0.22 0.12
4 165.85 1.61E-02 9.33E-05 1.59E-02 2.89 1.67
5 279.19 1.12E-02 7.29E-05 1.12E-02 -0.06 -0.04
6 391.69 8.48E-03 5.38E-05 8.54E-03 -1.12 -0.71
7 514.00 6.69E-03 2.99E-05 6.85E-03 - 5.47 -2.45
8 661.66 5.67E-03 2.16E-05 5.60E-03 3.19 1.21
9 898.07 4.39E-03 2.23E-05 4.40E-03 -0.44 -0.22

10 1173.24 3.56E-03 1.01E-05 3.55E-03 0.10 0.03
11 1332.50 3.20E-03 9.27E-06 3.20E-03 - 0.71 -0.21
12 1836.08 2.49E-03 1.29E-05 2.44E-03 3.30 1.72

Approved by: Yj^^^ Appraval Date: _Lz / 2-/ _qT
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QA filenAe= . ZAA200: [GOMF=QAF] TESa_G. QAF; 1
Parameter Name : NLACTVTY rDecay Corrected Activity) ^
Start/End Dates 1-SEP-1995 13:10:22 through 25-SEP-1995 05:42:39
Mean +- r;td Dev 0,768445 +- 3.852703E-03 ( 0.50 %)
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QA filenAe® . DKA200:[GAMM(=AF]TE`.=3.QAF;i

Parameter Name : NLACTVTY (Decay Corrected Activity) ^

Start/End Dates : 1-SEP-1995 13:10:22 through 25-SEP-1995 05:42:39

Mean +- i;td Dev . 0.355251 +- 1.889686E-03 (0.53 %)
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QA fMnAe OKA200: [GAMMA. QAF8 TE`ct_G. QAF; 1

Parameter Name . PSENERGY-AM (PeaH^Energy)

.••

Start/End Dates : 1-SEP-1995 13:10:22 through 25-SEP-1995 05:42:39
Mean +- Std 0ev . 59.6428 +- 1.566.`30E-02 ( 0.03 X)
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QA filenae : DKA200: [G9MMA.QA^TE^_G.QAF; i

Parameter Name : PSENERGY-LS (PeaM. Energy)

Start/End Dates : i-SEP-1995 13:10:.22 through 25-SEP-1995 05:42:39

Mean +- Std Dev . 661.431 +- 2.5091."29E-02 (0.00 %)
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QA filenAe : IRA200:[GAMMA.OF]TE`a-G.QAF;1

Parameter Name : PSFWHM-AM (PeaFNFIJHM)^

Start/End Dates : 1-SEP-1995 13:10:22 through 25-SEP-1995 05:42:39
Mean +- Std Dev : 1.08128 +- 2,267895E-02 (2.10 %)
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QA filenabNe TE`.a_G.QRF;1DKR200:[GRMM=QRI

Parameter Name PSENERGY-CO ^rPeal•. Energy)

Start/End Dates : 1-SEP-1995 13:10:1 22 through 25-SEP-1995 05:42:39

Mean +- r;td Dev . 1332.42 +- 5.068i.72E-02 (0.00 X)
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QA filenAe : DKA200:(GAMMA8(MF]TE5a-G.QAF;1

Parameter Name . PSFWHM-CO ( PeaMNFWHM)^

Start/End Dates : i-SEP-1995 1310:22 through 25-SEP-1995 05:42:39

Mean +- Std Dev . 2,57832 +- 3.2i.0179E-02 (1.26 X)
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REV-1

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:06:09

Configuration : MCAO:[USER]Hf1
Analyses by : SCRCAL V1.1
Detector Name : H Energy Calib Time: 10-JUL-1995 14:06:54
Efficiency type : Empirical Effncy Calib Time: 7-AUG-1995 11:58:19
Detector Geometry: P0-4PC-100ML-W Shelf : 0

Energy Calibration Report

Energy - 0.1326 + 0.3749*Channel + 0.0000E+00* (Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference

1 158.77 59.54 59.66 -0.117
2 234.85 88.03 88.18 -0.147
3 325.58 122.06 122.19 -0.131
4 442.39 165.85 165.98 -0.132
5 744.42 279.19 279.21 -0.022
6 1044.23 391.69 391.61 0.078
7 1370.18 514.00 513.81 0.191
8 1763.92 661.66 661.42 0.238
9 2394.48 898.07 897.82 0.253

10 3128.72 1173.24 1173.08 0.161
11 3554.20 1332.50 1332.59 -0.090
12 4897.96 1836.08 1836.36 -0.282

FWHM Calibration Report

FWHM = 0.2752 + 6.4642E-02*(Energy**1 /2)

True Computed
Nbr Energy FWHM FWHM Difference

1 59.54 0.98 0.77 0.201
2 88.03 0.99 0.88 0.107
3 122.06 1.03 0.99 0.041
4 165.85 1.11 1.11 0.002
5 279.19 1.27 1.36 -0.088
6 391.69 1.42 1.55 -0.132
7 514.00 1.58 1.74 -0.156
8 661.66 1.81 1.94 -0.127
9 898.07 2.06 2.21 -0.148

10 1173.24 2.50 2.49 0.007
11 1332.50 2.71 2.63 0.078
12 1836.08 3.26 3.05 0.215

Approved by: (^^-^ APproval Date: j0/
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WtOS.-.../^Xinn L+^1l

IP,{^^ ^A
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1'dHG^D-6':M DF--) REV. /

VMS Calibration Report VI.5 Generated 2-OCT-1995 11:14:00

Configuration : DKA200:^USER.SCUSR.EFFjEFF HOGSVIOMLW_M.CNF;1
Analyses by : CALIBRATE V1.7,PEAK V16.5 -
Detector Name : H Energy Calib Time: 10-JUL-1995 14:06:54
Efficiency type : Empirical Effncy Calib Time: IS-AUG-1995 17:07:06
Detector Geometry: PD-GSV-IOML-W Shelf : 0

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x-ln(al/energy)

al a2 0 a
947.8 -4.007 0.9588 -2.9952E-02

Average Deviation - 1.14 X

Ener g Measured Efficiency
Nbr (ke V^ Efficiency Error

1 59. 54 2 .64E-02 1.91E-04
2 88. 03 6 .43E-02 4.78E-04
3 122. 06 7 .82E-02 4.84E-04
4 165. 85 7 .44E-02 4.75E-04
5 279. 19 5 .10E-02 4.20E-04
6 391. 69 3 .90E-02 2.93E-04
7 514. 00 3 .16E-02 1.72E-04
8 661. 66 2 .61E-02 1.20E-04
9 898. 07 1 .86E-02 1.16E-04

10 1173. 24 1 .51E-02 5.49E-05
11 1332. 50 1 .32E-02 5.10E-05
12 1836. 08 1 .04E-02 6.57E-05

Approved by: ^,^L

a5 a6 a7
-0.1462 0.1413 -4 .4620E-02

Reduced Chi-Square - 2.89

Computed Diff/
Efficiency /Error % Diff

2.63E-02 0.67 0.48
6.49E-02 -1.21 -0.90
7.83E-02 -0.25 -0.15
7.32E-02 2.49 1.59
5.22E-02 -2.78 -2.29
3.99E-02 -3.07 -2.30
3.18E-02 -1.33 -0.72
2.55E-02 5.46 2.50
1.92E-02 -4.38 -2.74
1.48E-02 4.31 1.57
1.32E-02 0.77 0.30
1.03E-02 1.55 0.98

Approval Date: L / 2/ _t^C

^(^ S c 5 U ti ^o ^ h c^^ On n^ O^^ o^ I r^c

.^osi A;nn PC¢C^S^ ^M^l,.^ .

-72
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QA filenAe : OKR200: [ GRMMR. qRF] TE`gai.aF; 1

Pa^ameter Name NLACTVTY (Decay Corre tcedRctivity)

Start/End Dates : 1-SEP-1995 15:11:43 through 25-SEP-i995 05:42:45

Mean +- :td Dev . 0,714771 +- 6.290697E-03 (0.88 %)
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QA filenAe : DKA200:[C,AMMA.QAFJTE`s-S_H.qAF;i ®
Parameter Name : NLACTVTY (Decay Corrected Activi^ty)
Start/End Dates : i-SEP-1995 15:11:43 through 25-SEP-i995 05:42:45
Mean +- Std Dev . 0.772826 +- 5.626168E-03 (0,73 X)
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QA filenAe : DKA200: [GAMMR. qAF8 TEEa_H. QRFa
Parameter Name PSENERGY-AM (PeaFNEnergy) ^
Start/End Dates . 1-SEP-1995 15:11:1 43 through 25-SEP-1995 05:42:45
Mean +- Std Dev . 59.5554 +- 1.251t-89E-02 (0.02 X)
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QA filenAe : DKA200: [GAMMA. QAQ TE^8_H.OF; 1
Parameter Name : PSENERGY-CS (PeaH^Energy)^ w
Start/End Dates : 1-SEP-1995 15:11:.43 through 25-SEP-1995 05:42:45
Mean +- Std Dev . 661.232 +- 0.121098 (0.02 %)
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QA filenAe : DKA200: [GAMMA. QA;8TE`a_H. QAF; 1

Parameter Name : PSENERGY-CO (PeaH"Energy)

Start/End Dates i-SEP-1995 15:11:,43 fhrough 25-SEP-1995 05:42:45

Mean +- i;td Dev . 1332,19 +- 0.2451.36 ( 0.02 X)
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QA filena'gie DKA200: [GOMA. fMF] TE`a_H.MF; 1
Parameter Name PSFWHM-AMTPeaF. FWHM)
Start/End Dates : 1-SEP-1995 15:11:43 through 25-SEP-1995 05:42:45
Mean +- Std Dev 0.974977 +- 8.1.61040C-03 ( 0.84 X)
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QA filenAe : oKA200: [GAMMA.IMF] TEO_H. QAF; 1

Parameter Name o PSFWHM-CO ( PeaFNFWHM)^

Start/End Dates : 1-SEP-1995 15:11:43 fhrough 25-SEP-1995 05:42:45

Mean +- i;td Dev : 2.64897 +- 2.760456E-02 (1,04 %)
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GD7::"M-Dr--Lq^L , K-v I.

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:01:11

Configuration : MCAO:[USER]TS1
Analyses by : CALIBRATE V1.3
Detector Name : T Energy Calib Time: 24-JUL-1990 14:32:05
Efficiency type : Empirical Effncy Calib Time: 15-AUG-1995 16:03:36
Arrangement/Geom : P2-GSV-2ML-W Counter Name : GLASS

Energy Calibration Report

Energy - -0.2810 + 0.7495*Channel + 1.4483E-07*( Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference

1 57.53 42.80 42.84 -0.040
2 115.61 86.50 86.37 0.133
3 140.91 105.30 105.3^3 -0.031
4 164.60 123.10 123.09 0.011
5 235.62 176.30 176.32 -0.024
6 331.10 248.00 247.89 0.105
7 571.32 427.90 427.97 -0.065
8 618.65 463.40 463.45 -0.051
9 789.96 591.80 591.88 -0.083

10 801.68 600.60 600.66 -0.064
11 848.77 635.90 635.97 -0.072
12 965.33 723.36 723.36 -0.004
13 1165.18 873.23 873.21 0.019
14 1329.24 996.33 996.24 0.093
15 1340.53 1004.70 1004.70 -0.003
16 1700.07 1274.54 1274.33 0.210
17 2129.89 1596.58 1596.72 -0.136

FWHM Calibration Report

FWHM = 1.315 + 2.3799E-02*(Energy**1 /2)

True Computed
Nbr Energy FWHM FWHM Difference

1 42.80 1.76 1.47 0.289
2 86.50 1.57 1.54 0.030
3 105.30 1.47 1.56 -0.088
4 123.10 1.61 1.53 0.030
5 176.30 1.62 1.63 -0.011
6 248.00 1.60 1.69 -0.091
7 427.90 1.76 1.81 -0.045
8 463.40 1.77 1.83 -0.056
9 591.80 1.86 1.89 -0.033

10 600.60 1.77 1.90 -0.126
11 635.90 1.87 1.91 -0.049
12 723.36 1.92 1.95 -0.037
13 873.23 2.00 2.02 -0.022
14 996.33 2.02 2.07 -0.047
15 1004.70 2.02 2.07 -0.047
16 1274.54 2.22 2.16 0.057

3-2588



,: i^-,. •..

FWHM Calibration Report ( continued) Pa ge• 2Sample ID : 95-8846 5104-C Acquisition date : 2-OCT-1995 09:38:48

True Comp uted
Nbr Energy FWHM FWHM Difference

17 1596.58 2.51 2.27 0.246

Approved by: ^I !aE c^ Approval Date: la

^\^
pri

Jn

^-2
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r^ r.A ^•1•.^ !^

VMS Cali bration Report V1.5 Generated 2-OCT-1995 11:15:0 7

Configur ation : DKA200:[USER.SCUSR.EFF EFF T8SCV.CNF;1
Analyses by : CALIBRATE V1.3,PEAK V1 6 .0,PEAKEFF V2.2
Detector Name . Energy Calib Time: 25-JUL- 1990 07:52:28
Efficien cy type : Empirical Effncy Calib Time: 25-JUL- 1990 07:54:08
Detector Geometry: T8SCV Shelf : 6

Efficien cy Calibration Report

Eff - ex p(a2 + a 3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x- ln(al/energy)

al a2 a3 a a5 a6 a7
819 .7 -7.8 21 0.9285 6 .5376E-02 - 0.1167 5.6130E- 02 - 1.4870E-02

Av erage De viation = 2 .38 % Reduced Chi-Sq uare - 12.3

Energy Measured Efficiency Computed Di ff/
Nbr () Efficiency Error Efficiency / Error % Diff

1 42.80 1.37E-03 1.81E-05 1.38E-03 - 0.53 -0.70
2 86.50 2.27E-03 2.33E-05 2.13E-03 5.68 5.84
3 105.30 1.87E-03 2.76E-05 2.04E-03 -6.27 -9.25
4 123.10 1.85E-03 1.51E-05 1.91E-03 -3.87 -3.15
5 176.30 1.57E-03 1.63E-05 1.54E-03 1.79 1.86
6 248.00 1.22E-03 1.08E-05 1.18E-03 3.35 2.98
7 427.90 7.28E-04 6.62E-06 7.37E-04 - 1.28 -1.16
8 463.40 6.80E-04 7.95E-06 6.85E-04 - 0.60 -0.71
9 591.80 5.36E-04 6.25E-06 5.45E-04 - 1.39 -1.62

10 600.60 5.26E-04 4.77E-06 5.37E-04 - 2.28 -2.06
11 635.90 5.38E-04 6.48E-06 5.09E-04 4.46 5.38
12 723.36 4.48E-04 3.32E-06 4.51E-04 - 0.90 -0.67
13 873.23 3.78E-04 3.45E-06 3.78E-04 -0.13 -0.11
14 996.33 3.39E-04 3.75E-06 3.36E-04 0.78 0.86
15 1004.70 3.32E-04 2.79E-06 3.33E-04 -0.37 -0.31
16 1274.54 2.75E-04 1.66E-06 2.73E-04 1.01 0.61
17 1596.58 2.26E-04 4.10E-06 2.33E-04 - 1.79 -3.24

Approved by: Approval Date: (p/ 2/ f-c-

r\,-

c^^ (

e'
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J t'!M DP L4^ REV. ^

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:16:38

Configuration : DKA200:fUSER.SCUSR.EFF]EFF T10SCV.CNF;1
Analyses by : CALIBRATE V1.5 -
Detector Name . Energy Calib Time: 12-MAR-1992 10:49:08Efficiency type : Empirical Effncy Calib Time: 12-MAR-1992 10:49:08
Detector Geometry: T10SCV Shelf : 6

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x-ln(al/energy)

al a2 a3 a4 a5 a6 a7
947.8 -8.348 0.9528 7.9 447E-02 - 2.5939E-02 - 4.7237E-02 1.0380E-02

Average Deviation - 3 .52 % Reduced Chi-Square - 3.76

Energy Measured Efficiency Computed Diff/
Nbr () Efficiency Error Efficiency /Error % Diff

1 59.54 1.19E-03 2.62E-05 1.18E-03 0.13 0.29
2 88.03 1.20E-03 3.98E-05 1.23E-03 - 0.79 -2.63
3 122.06 1.19E-03 2.85E-05 1.18E-03 0.35 0.83
4 165.80 1.08E-03 3.22E-05 1.06E-03 0.67 1.98
5 279.19 6.96E-04 4.04E-05 7.55E-04 - 1.44 -8.38
6 391.70 5.12E-04 2.24E-05 5.61E-04 - 2.18 -9.54
7 514.00 4.87E-04 1.68E-05 4.32E-04 3.26 11.25
8 661.66 3.21E-04 9.36E-06 3.36E-04 - 1.62 -4.71
9 898.04 2.46E-04 7.21E-06 2.49E-04 -0.49 -1.45

10 1173.24 1.95E-04 1.30E-06 1.94E-04 0.60 0.40
11 1332.52 1.72E-04 1.14E-06 1.73E-04 -0.51 -0.34
12 1836.06 1.31E-04 2.58E-06 1.30E-04 0.20 0.39

Approved by: Approval Date: La/ 2/ Q^

G-r, ^a (11`vna ^ crl

G (ir%C^ GCl \ ^D ra-;H J

Pasikic^r^ Tco 5C4-.

2T^
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QA filenAe a . DKA200: [UE^qR] TRACX'cL1AF; 2 ® ®

Parameter Name NLACTVTY (Rm-241 Decay Corrected Activity)

Start/End Dates 5-JUL-199F 05:57:25 through 19-SEP-1995 06:34:22

Mean +- r;td Dev . 0.867000 +- 2.700000E-02 (3.11 X) <USER>
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QA filenaae . D99200: [U^2= TRACK. Q&; 2
Parameter Name NLACTVTY (Cs-137 Decay Corrected Activity) 1O
Start/End Dates : 5-JUL-199E 05:57:25 through 19=SEP-1995 06:34:22
Mean +- Std Dev 1.20200 +-' 9.700000E-03 ( 0.81 %) <USER>
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QA filenAe® DKA200:[U58R]TRAM QAF;2 ®® o ® ® ®

Par..ameter Name NLACTVTY (Co-60 Decay CorrectedActivity)

Start/End Dates : 5-JUL-199E 05:57:25 through 19-SEP-i995 06:34:22

Mean +- ^,td Dev . 3.04600 +- 3.900000E-02 (1.28 %) <USER>
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QA fi1A.4e OKA200: [U^F8 TRACK. QAF; 2 ® ® ®
co^Parameter Name ^ PSFWHM (Peah'FWHM @ Co-60's 1332.5MeV)`^

Start/End Dates 5-JU1-199E. 05:57t25 through 19-SEP-1995 06:34:22
Mean +- Std Dev . 2.28657 +- 5,785351E-02 (2.53 %)
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qR fiMae DKA200; [LMR) TRRCK. qF^;
2'

Par..ameter Name : PSENERGY Am-241 PeaH Energy)

Start/End Dates : 5-JUL-199E 05:57:25 through 19-SEP-1995 06:34:22

Lower/UpFer Lmts: 58.5000 thrcugh 60.5000
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QR filaeSe : 0KH200: [UE8R] TRRCMIMF; 2
Parameter Name PSENERGY (Co-60 Pea^Energy

Start/Encl Oates : 5-7UL-199E 05:57:25.through

Lower/Upper Lmts: 1331.50 thrcugh 1333.50
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